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WO 99/49892 PCT/FR99/00703 
USE OF ACTIVE P40 CONJUGATES FOR NASAL DELIVERY 

The present invention relates to the production 
of immunizing preparations which are effective in nasal 
5 administration. It thus relates to the use of carrier 
proteins which can improve the immune response to a 
hapten when the hapten/carrier protein conjugate is 
administered nasally. 

The use of vaccine for oral or nasal delivery 

10 is thought to have a great influence on the eradication 
of pathogenic microorganisms. Specifically, any 
modification of a vaccine which allows it to be used 
with greater flexibility (heat-stability, distribution 
without syringes, etc.), would result in a more 

15 effective and more widely used vaccination. On the 
other hand, immunization via the mucous membrane 
pathways makes it possible to induce a local immunity 
which constitutes the first barrier against invasion by 
a microorganism. 

20 Currently, the oral vaccines which are on the 

market only concern attenuated or recombined live 
vectors : 

- tetravalent oral vaccine against polio, 

- oral vaccine against typhoid fever. 

25 Approaches for nasal or oral vaccination are 

already described in the literature. 

Tests have thus been carried out on mucosal 

administrations of PspA, which corresponds to the 

surface protein A of Pneumococcus (Briles D.E., patent 
30 EP 0,682,950), on hemaglutinin filaments (Capron A., 

patent FR 2,718,750; Kimura A., patent EP 0,471,177; 

Shahin R.D., US patent 7532327), on a fragment of the 

tetanus toxin (Dougan G., patent WO 93/21950) and on 

cholera toxin B (CTB) . 
35 A protein of the external membrane of Neisseria 

meningitidis is used, mixed with the hapten as an 

adjuvant for a nasal immunization (Van de Verg L.L., 

Infection and immunity, 1996, 64: 5263-5268). 
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Unexpectedly, the Applicant has now found that 
a membrane protein originating from another bacterium 
makes it possible, when it is administered nasally 
together with an antigen, to induce an immune response 
5 of satisfactory strength and quality for the production 
of a vaccine. 

For this reason, the subject of the present 
invention is the use of at least one fragment of an 
enterobacterium membrane protein OmpA for preparing a 
10 pharmaceutical composition intended to be administered 
nasally, to improve the immunity of a mammal with 
respect to an antigen or to a hapten. 

In the present invention, the term "OmpA" is 
intended to refer to the type A proteins of the 
15 external membrane (OmpA for Outer membrane protein A) . 

A subject of the invention is also the use of 
at least one fragment of a membrane protein of 
Klebsiella for preparing a pharmaceutical composition 
intended to be administered nasally, to improve the 
20 immunity of a mammal with respect to an antigen or to a 
hapten . 

Preferably, the membrane protein is an OmpA 
protein of Klebsiella pneumoniae . 

Advantageously, said fragment of the 
25 enterobacterium membrane protein OmpA or of the 
Klebsiella membrane protein according to the invention 
is obtained by recombinant process. 

Very advantageously, said membrane protein or 
its fragment, obtained by recombinant process, is, 
30 after extraction, renatured in the presence of 
detergent chosen from Zwittergent 3-14, Zwittergent 
3-12 and octylglycopyranoside , preferably in the 
presence of Zwittergent 3-14 at a concentration of 
between 0.05% and 2% (w/v) , very preferably at a 
35 concentration close to 0.1%. 

Application WO 96/14415 has shown that the 
major membrane protein of Klebsiella pneumoniae, which 
is the OmpA named P4 0, coupled to peptide subunit 
antigens is very immunogenic via the systemic route. 
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The recombinant P40 protein, expressed in E.Coli in the 
form of inclusion bodies, is named rP40. 

In the context of the present invention, a 
particularly suitable protein comprises the sequence 
SEQ ID No 1. 

The Applicant has demonstrated that an anti-P40 
antibody response is found in all adults, the 
enterobacterium Klebsiella pneumoniae being a very 
widespread pathogen. This sensitization favors an 
increase in the antibody response directed against an 
antigen or a hapten which is administered while coupled 
to the carrier protein P40. The administration is 
carried out nasally in the absence of adjuvant. 

Said antigen or hapten according to the 
invention can be chosen from the group comprising 
proteins, peptides, polysaccharides, oligosaccharides 
and nucleic acids. Advantageously, it is of bacterial 
or viral origin. 

The present invention is thus suitable for 
preparing vaccine directed against any microorganism 
responsible for pathologies of the airways, such as for 
example microorganisms chosen from RSV, parainf luenzae 
virus (PIV), influenza virus, hantavirus, streptococci, 
pneumococci and meningococci . 

The antigen or hapten according to the 
invention will comprise at least one fragment of said 
microorganism, such as a protein fragment, which 
persons skilled in the art will know how to determine 
for its capacity to confer the desired immunity, by 
standard techniques such as those described in the 
examples below. 

In particular, the present invention is 
suitable for preparing vaccine directed against RSV (or 
respiratory syncytial virus) , in particular human or 
bovine RSV. In this case, the antigen or hapten 
according to the invention comprises at least one 
protein fragment of the virus RSV, and in particular at 
least one fragment of the protein G of the RSV. 
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The sequences of such fragments have in 
particular been described in application WO 95/27787. 

Preferably, said protein fragments of the virus 
RSV are chosen from the fragments having the sequences 
5 SEQ ID No 2 to SEQ ID No 7 4 as amino acid sequences. 

Sequences which are suitable for preparing a 
vaccine according to the invention are the sequences 
SEQ ID No 2 to SEQ ID No 74. 

The chemical conjugates derived from the 

10 coupling of peptides to at least one fragment of a 
membrane protein of Klebsiella, such as rP40, give good 
results, and an evaluation of the immune response shows 
very strong antibody responses against these peptides 
after presensitization with Klebsiella pneumoniae . 

15 Advantageously, the protein fragment 

originating from enterobacteria membrane protein OmpA 
or from membrane protein of Klebsiella is covalently 
coupled to the antigen or hapten, such as a protein 
fragment of the RSV. 

20 The invention also comprises the use of at 

least one fragment of an enterobacteria membrane 
protein OmpA or of a membrane protein of Klebsiella 
according to the invention, characterized in that said 
fragment is covalently coupled to said antigen or 

25 hapten. 

According to the invention, it is possible to 
introduce one or more bonding elements, in particular 
amino acids, to facilitate the coupling reactions 
between the fragment of membrane protein and the 

30 antigen or hapten. 

The covalent coupling of the antigen or hapten 
according to the invention can be carried out at the N- 
or Oterminal end of the fragment of the membrane 
protein according to the invention. The bifunctional 

35 reagents which allow this coupling can be determined as 
a function of the end of the fragment of the membrane 
protein which is chosen to perform the coupling, and of 
the nature of the antigen or hapten to be coupled. 
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These coupling techniques are well known to persons 
skilled in the art. 

The conjugates derived from the coupling of 
peptides to at least one fragment of an enterobacteria 
5 membrane protein OmpA or of a membrane protein of 
Klebsiella can be prepared by genetic recombination. 
The hybrid protein (conjugate) can in fact be produced 
by recombinant DNA techniques, by insertion or addition 
of a sequence encoding the antigenic or hapten 

10 peptide (s) into or to the DNA sequence encoding the 
fragment of membrane protein. These techniques for 
preparing hybrid protein by genetic recombination are 
well known to persons skilled in the art (cf. for 
example S.C. MAKRIDES, 1996, Microbiologicals Reviews, 

15 60, 3, 512-538) and will not be developed in the 
present description . 

Thus, the invention also comprises the use, 
according to the invention, characterized in that the 
hybrid protein, obtained after coupling between the 

20 fragment of a membrane protein and the antigen or 
hapten, protein in nature, is prepared by genetic 
recombination . 

The Applicant has also shown that, in the 
absence, of sensitization to Klebsiella pneumoniae, the 

25 nasal administration of a hapten coupled to at least 
one fragment of a membrane protein, such as the rP4 0 
protein, in the absence of adjuvant, induced an anti- 
hapten antibody response. 

The invention relates to the use, according to 

30 the invention, characterized in that the pharmaceutical 
composition contains a fragment of a membrane protein 
coupled to an antigen or hapten according to the 
invention, or a transformed host cell which is capable 
of expressing a hybrid recombinant protein containing a 

35 fragment of membrane protein coupled to the antigen or 
hapten according to the invention, in particular in the 
absence of adjuvant. Among the transformed host cells 
which are capable of expressing said hybrid protein, 
gram-negative bacteria such as Klebsiella pneumoniae, 



WO 99/49892 



- 6 - 



PCT/FR99/00703 



Escherichia coli type K12 currently used in 
fermentation, or 25. coli transformed with an expression 
vector plasmid containing a strong promoter such as the 
operon of the tryptophan promoter (trp) are preferred. 
5 Also preferred are gram-positive bacteria such as the 
nonpathogenic staphylococci, 5. carnosus and 

S. xylosus r since these bacteria do not produce any LPS 
(lipopolysaccharides) at the membrane surface. These 
staphylococci can be transfected with expression 

10 vectors containing promoters such as trp, or the 
secretion signal of lipase or even the secretion signal 
of protein A, or alternatively the signal of the 
promoter of OmpA of Klebsiella pneumoniae . 

Finally, the invention relates to a method for 

15 preparing a protein or one of its fragments by the 
recombinant pathway, characterized in that the protein 
or its fragment is, after extraction, renatured in the 
presence of a solution containing a detergent chosen 
from Zwittergent 3-14, Zwittergent 3-12 and 

20 octylglucopyranoside , and in that said recombinant 
protein is not interferon p. 

Preferably, said protein is an enterobacterium 
membrane protein, in particular of OmpA type. Very 
preferably, said protein is an OmpA of Klebsiella 

25 pneumoniae . 

In the method according to the invention, the 
Zwittergent 3-14 will be preferably at a concentration 
of between 0.05% and 2%, more preferably close to 0.1%. 

The following examples are intended to 

30 illustrate the invention without in any way limiting 
the scope thereof. 

In these examples, reference will be made to 
the following figures: 

Figures 1A and IB: Analysis by SDS-PAGE electrophoresis 
35 of the rP40 protein after purification. 
Figure 1A : detection with Coomassie blue 

- lane 1: batch 1, 2 jig 

- lane 2: batch 1, 10 \ig 

- lane 3: batch 2- 2 pg 
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- lane 4: batch 2 r 10 ]ig 

- lane 5: batch 3, 2 pg 

- lane 6: batch 3, 10 jig 

Figure IB : immunoblot and detection with the aid of an 
5 anti-P40 rabbit polyclonal serum 

- std: molecular mass standard 

- lane 1: denatured rP40, 100 ng 

- lane 2: native rP40, 100 ng. 

Figure 2: Division of the patients according to the 
10 O.D. (Optical Density) corresponding to the anti~P40 

antibodies, measured by ELISA. 

Figure 3: Anti-Gl' antibody response. 

Figure 4: Anti-rP40 antibody response. 

Figure 5: Anti-Gl' IgA-type antibody response. 
15 Figure 6: Isotyping of the anti-Gl' immunoglobulins 

obtained in secondary response. 

Figure 7: Isotyping of the anti-Gl' immunoglobulins 
obtained in tertiary response. 

Figure 8: Anti-Gl' total IgG-type serum antibody 
20 response. 

Figure 9: Isotyping of the serum anti-Gl' immuno- 
globulins after three immunizations. 

Figure 10: Isotyping of the anti-Gl' immunoglobulins 
from broncho-alveolar washes after three immunizations. 

25 

Example 1 : Cloning of rP40 

Cloning of the rP40 gene: 

The gene encoding rP40 was obtained by 
amplification by PCR (Polymerase Chain Reaction) from 

30 the chromosomal DNA of the Klebsiella pneumoniae 
IP 1145 strain (described in patent WO 96/14415) . After 
identification by DNA sequencing, the fragment 
corresponding to rP40 is cloned into diverse expression 
vectors; in particular the one under the control of the 

35 trp operon promoter, upstream of 9 amino acids of the 
leader peptide (MKAIFVLNA) . The peptide sequence of 
rP40 is represented in the sequence listing by the 
sequence SEQ ID No 1. In various E.coll K12 strains, 
the rP40 protein is produced in the form of inclusion 



WO 99/49892 - 8 - PCT/FR99/00703 

bodies with a considerable yield (> 10%, g proteins/g 
of biosolids) . 

Fermentation of rP40 fusion proteins: 

E. coli K12 transformed with the plasmid 
5 pvaLP40 is inoculated in an Erlenmeyer flask containing 
250 ml of TSB (Tryptic Soy Broth, Difco) medium 
containing ampicillin (100 jig/ml, Sigma) and 
tetracycline (8 yig/ml, Sigma) . This is incubated for 
16 hours at T° = 37°C with stirring. 200 ml of this 

10 culture are inoculated in a fermenter (CHEMAP CF3000, 
ALFA LAVAL) containing 2 liters of culture medium. The 
medium contains (g/1) glycerol, 5; ammonium sulfate, 
2.6; potassium dihydrogen phosphate, 3; dipotassium 
hydrogen phosphate, 2; sodium citrate, 0.5; yeast 

15 extract, 1; ampicillin, 0.1; tetracycline 0.008; 
thiamine, 0.07; magnesium sulfate, 1 and 1 ml/1 of 
trace element solution and 0.65 ml/1 of vitamin 
solution. The parameters which are controlled during 
the fermentation are: pH, stirring, temperature, degree 

20 of oxygenation, supply of combined sources (glycerol or 
glucose). The pH is regulated at 7.0. The temperature 
is fixed at 37 °C. The growth is controlled by supplying 
with glycerol (87%) at a constant flow rate (12 ml/h) 
so as to maintain the dissolved oxygen tension signal 

25 at 30%. When the turbidity of the culture (measured at 
580 nm) reaches the value of 80 (after approximately 

24 hours of culture) , protein production is induced by 
adding indole acrylic acid (IAA) to a final 
concentration of 25 mg/1. Approximately 4 hours after 

30 induction, the cells are harvested by centrif ugation . 
The amount of biomass obtained is approximately 200 g, 
expressed as wet biomass. 

Example 2 : Extraction and purification of rP40 
Materials and methods 

35 Extraction of rP40 

After centrif ugation of the culture medium 
(4000 rpm, 10 min, 4°C), the cells are resuspended in a 

25 mM Tris-HCl buffer, pH 8 . 5 . A treatment with 
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lysozyme (0.5 g/1, 1 hour/room temperature/gentle 
stirring} allows the release of the inclusion bodies. 

The pellet of inclusion bodies obtained by 
centrif ugation (25 min at 10, 000 g at 4°C) is taken up 
5 in a 25 mM Tris-HCl buffer, pH 8.5, containing 5 mM 
MgCl 2 , and then centrifuged (15 min at 10,000 g) . 

The denaturation of the protein is obtained by 
incubating the inclusion bodies at 37 °C for 2 hours in 
a 25 mM Tris-HCl buffer, pH 8.5, containing 7 M urea 
10 (denaturing agent) and 10 mM dithiothrei tol (reduction 
of disulfide bridges) . A centrif ugation (15 min at 
10,000 g) makes it possible to remove the insoluble 
portion of the inclusion bodies. 

After dilution with 13 volumes of a 25 mM Tris- 
15 HC1 buffer, pH 8.5, containing NaCl (8.76 g/1) and 
Zwittergent 3-14 (0.1%, w/v) , the mixture is left to 
stand overnight at room temperature with stirring, in 
contact with the air ( renaturation of the protein by 
dilution and reoxidation of the disulfide bridges) . 
2 0 Purification of the rP40 protein 

Anion exchange chromatography step . 
After another centrif ugation, the sample is 
dialyzed against a 25 mM Tris-HCl buffer, pH 8.5, 
containing 0.1% Zwittergent 3-14 (100 volumes of 
25 buffer) overnight at 4°C. 

The dialyzate is loaded onto a column 
containing a support of strong anion exchanger type 
(Biorad Macro Prep High Q gel) , which is equilibrated 
in the buffer described above at a linear flow rate of 
30 15 cm/h. The proteins are detected at 280 nm. The rP40 
protein is eluted, with a linear flow rate of 60 cm/h 
for an NaCl concentration of 0.6 M, in the 25 mM 
Tris/HCl buffer, pH 8.5; 0.1% Zwittergent 3-14. 
Cation exchange chromatography step . 
35 The fractions containing the rP40 protein are 

pooled and concentrated by ultrafiltration with the aid 
of an Amicon cell system with stirring used with a 
Diaflo membrane of type YM10 (cutoff threshold 10 kDa) 
for volumes of about 100 ml, or with the aid of a 
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Millipore Minitan tangential flow filtration system 
used with membrane plates having a cutoff threshold of 
10 kDa, for larger volumes. The fraction thus 
concentrated is dialyzed overnight at 4°C against a 
5 20 mM citrate buffer, pH 3.0, containing 0.1% of 
Zwittergent 3-14. 

The dialysate is loaded onto a column 
containing a support of strong cation exchanger type 
(Biorad Macro Prep High S gel) , which is equilibrated 

10 in the 20 mM citrate buffer, pH 3.0, containing 0.1% of 
Zwittergent 3-14. The rP40 protein is eluted (rate 
61 cm/h) for a 0.7 M NaCl concentration. The fractions 
containing the rP40 are pooled and concentrated as 
described above. 

15 Results 

Starting from a 1 liter culture, one 
denaturation/renaturation cycle makes it possible to 
obtain 300 mg of protein (estimation by assay according 
to the Lowry method) . 75 mg of rP40 are purified after 

20 the two chromatographic steps. 

As above, the rP40 protein is concentrated 
after purification in order to attain a final 
concentration of between 5 and 10 mg/ml . The 
electrophoretic profiles show a degree of purity of 

25 about 95% (Figure 1A) . After immunoblot, the protein is 
specifically recognized by an anti-natural P40 
monoclonal antibody obtained in mice (Figure IB) . 

The condition of the protein is monitored by 
SDS-PAGE. Depending on its form, denatured or native, 

30 the P40 protein extracted from the membrane of 
Klebsiella pneumoniae has a characteristic 

electrophoretic behavior (migration) . The native form 
(P-sheet structure) in fact has a lower molecular mass 
than the denatured form (a-helix structure) under the 

35 action of a denaturing agent, such as urea or guanidine 
hydrochloride, or with heating to 100°C in the presence 
of SDS (Figure IB) . The rP40 protein is not correctly 
renatured at the end of renaturation, regardless of 
whether this is carried out in the presence or absence 
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of 0.1% (w/v) Zwittergent 3-14. Conversely, total 
renaturation is obtained after dialysis against a 25 mM 
Tris/HCl buffer, pH 8.5, containing 0.1% (w/v) 
Zwittergent 3-14. However, it should be noted that this 
5 renaturation is only obtained when the dilution step 
and the treatment at room temperature are themselves 
carried out in the presence of Zwittergent 3-14 
(negative results in the absence of detergent) . 
Example 3 : Coupling of the Gl f peptide to rP40 
10 Materials and methods 

The Gl' peptide is a synthetic peptide of 
15 amino acids, the sequence of which is as follows 
{ SEQ ID No 74) : 

N-iSIDSNNPTOWAISKC 15 -C 
15 Without the Cys (cysteine) residue added in the 

C-terminal position, this peptide (portion 1-14) 
corresponds to portion 174-187 of the protein G of the 
respiratory syncytial virus, and has, with respect to 
the native peptide, two major modifications which are: 
20 - the replacement of the Cys residue at position 13 
with a Ser (serine) residue, 
- the replacement at positions 3 and 9 of the Cys 
residues, which form a disulfide bridge, with, 
respectively, Asp (aspartic acid) and Orn (ornithine) 
25 residues which form a lactam-type bridge. 

These modifications are introduced for the 
purpose of removing the Cys residues of the native 
peptide in order to be able to carry out a one-to-one 
coupling of the latter to the protein via the Cys 
30 residue introduced in the C-terminal position, while at 
the same time maintaining the structure of the peptide 
with the aid of the introduction of a lactam bridge. 

The coupling of the peptide to the protein is 
carried out using the BHA or bromo-N-hydroxysuccinimide 
35 acetate reagent (Svenson et al . , 1990, Proc. Natl. 
Acad. Sci. USA 87, 1347, Bernatowicz and Matsueda, 
1986, Anal. Biochem. 155, 95). This heterobif unctional 
reagent allows activation of the Lys (lysine) residues 
of the protein by bromoacetylation, and then coupling 
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of the peptide via the free thiol group carried by the 
Cys residue. 

Firstly, the rP40 protein is activated with the 
BHA. The rP40 is dialyzed against a 0.1 M phosphate 
5 buffer, pH 7, containing 0.1% Zwittergent 3-14, for 
24 hours at + 4°C. After dialysis, the concentration is 
adjusted to 5 mg/ml with the aid of the same buffer, 
before adding BHA in a proportion of 1.2 mg (50 )il) /mg 
of rP40. 

10 The whole is placed in the dark for one hour 

with stirring and at room temperature. 

The activated rP40 is then desalified by gel 
filtration chromatography (elution with the 

abovementioned buffer) . The fractions containing the 

15 bromoacetylated protein are pooled. 

For the coupling, the peptide (10 mg/ml in 
0.1 M phosphate buffer, pH 7, containing 0.1% 
Zwittergent 3-14) is added to the activated protein in 
a proportion of 0.4 mg/mg of protein. After saturation 

20 under a nitrogen stream, the tube is again placed in 
the dark for 2 hours with stirring and at room 
temperature . 

The unbound peptide can be removed with the aid 
of a dialysis step or of molecular sieve 
25 chromatography . 

Results 

The conjugate obtained is characterized by 
protein assay (BCA or LOWRY method) and by SDS-PAGE 
electrophoresis. The degree of coupling of the peptide 
30 to the protein is estimated by carboxymethylcys teine 
residue assay: the assaying of the amino acids released 
by hydrolysis (6N HC1) is performed by HPLC after 
derivatization with the aid of PITC (Pico-Tag method, 
Waters) . 

35 The degree of coupling determined by this 

method is approximately 10 Gl r peptides/mole of rP40. 
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Example 4 : Natural immunity in adults 

Human sera derived from a clinical study are 
analyzed by ELISA assay in order to determine the 
presence of anti-P40 antibodies. 

The results are represented in Figure 2. 

Among 113 sera tested after 400-fold dilution, 
110 sera give a colorimetric signal revealing the anti- 
P40 IgGs. There are circulating anti-P40 antibodies in 
all the patients, with levels which are more or less 
high depending on the patient under consideration. 
Example 5 : Anti-Gl' antibody response after 
sensitizations and frequent immunizations 

BALB/c mice were or were not sensitized twice 
with a Klebsiella pneumoniae 1145 strain, in order to 
reproduce the seropositivity found in humans. The mice 
are subsequently immunized nasally in the absence of 
adjuvant 7 days after the sensitization. This 
immunization is carried out with a small amount of 
antigen, the mice receiving 10 ug of Gl' equivalent 
coupled to rP40. The mice receive a booster 10 and 20 
days after the first immunization. A retro-orbital 
sinus puncture is performed on the mice 9 days after 
the first immunization and 10 days after each booster 
(secondary and tertiary responses) . The serum anti-Gl' 
(Figure 3) and anti-carrier (Figure 4) antibodies are 
assayed by the ELISA method. 
5.1 Assaying of anti-Gl' serum IgGs 

The results are represented in Figure 3. 

In the primary response, the mice presensitized 
with Klebsiella pneumoniae and immunized with rP40-Gl' 
are the only ones to produce anti-Gl' antibodies. 

The level of anti-Gl' antibodies found in the 
mice presensitized with Klebsiella pneumoniae and 
immunized with rP40-Gl' is increased after a second 
immunization. In the absence of presensitization, a 
second immunization in the presence of the rP40-Gl' 
conjugates induces an anti-Gl' antibody response. 
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After three immunizations, the anti-Gl' 
antibody response is increased in the presensitized and 
non-presensitized mice. 

5.2 Assaying of anti-rP40 serum IgGs 

The results are represented in Figure 4. 

The anti-P40 antibody response shows that the 
mice were sensitized to Klebsiella pneumoniae in 
identical manner whatever the batch under 
consideration . 

The immunization in the presence of rP40-Gl' 
conjugates slightly increases the anti-rP40 antibody 
response . 

5.3 Assaying of anti-Gl' serum IgAs 

Secondly, we assayed the serum IgA-type anti- 
Gl' antibody response: immunoglobulin characteristic of 
immunizations carried out via the mucous membrane 
(nasal or oral) pathways. 

The results are represented in Figure 5. 

After a single immunization, IgAs are not 
detected. After two immunizations, anti-Gl' IgAs are 
detected essentially in mice presensitized to 
Klebsiella pneumoniae and immunized with rP40-Gl' . This 
response is increased by the third immunization. In the 
absence of sensitization, anti-Gl' IgAs are detected in 
mice after two immunizations with rP40-Gl' conjugates. 
This level of IgA is increased by the third 
immunization . 

5.4 Isotyping of anti-Gl' serum immunoglobulins 

Two types of response can be observed, Thl and 
Th2 . These responses differ by the profile of cytokines 
produced and by their functions in the immune response. 
IgGls are characteristic of a response of type Th2 , and 
IgG2as are characteristic of a Thl response. 

A mixed Thl and Th2 response profile is found 
only in the mice immunized with the rP40-Gl' 
conjugates, whether or not they are presensitized with 
Klebsiella pneumoniae (Figure 6) . 
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After three immunizations (Figure 7), the 
profile remains mixed in the mice immunized with the 
rP40-Gl f conjugates . 

Example 6 : Anti-Gl' antibody response after 
sensitizations and infrequent immunizations. 

With respect to the above protocol, the first 
immunization is separated from the final sensitization 
by a period of 3 weeks instead of one week. The anti- 
Gl' antibodies are assayed in the sera, and, in the 
tertiary response, in broncho-alveolar washes, by the 
ELISA method. 

6.1 Assaying of anti-Gl' serum IgGs 

As seen in Figure 8, 7 days after the first 
immunization, anti-Gl' serum antibodies of type total 
IgG are detected in the mice presensitized to 
Klebsiella pneumoniae and immunized in the presence of 
the rP40-Gl' conjugates. This antibody response is 
increased by the two other immunizations. 

6.2 Isotyping of serum immunoglobulins 

The results are represented in Figure 9. 

In this case, we also observe a mixed response, 
we obtain in fact the same titer for IgGl as for IgG2a 
(Figure 9) . In addition, a high level of IgA is found 
in the mice presensitized to Klebsiella pneumoniae and 
immunized three weeks later in the presence of the 
rP40-Gl' conjugates . 

6.3 Isotyping of immunoglobulins from broncho-alveolar 
washes 

In the broncho-alveolar washes, the 4 types of 
immunoglobulin are found only in the mice sensitized to 
Klebsiella pneumoniae and immunized 3 times in the 
presence of the rP40-Gl / conjugates (Figure 10) . 
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CLAIMS 



1. Use of at least one fragment of an 
enterobacterium membrane protein OmpA for preparing a 
pharmaceutical composition intended to be administered 
nasally, to improve the immunity of a mammal with 
respect to an antigen or to a hapten. 

2. Use of at least one fragment of a membrane 
protein of Klebsiella for preparing a pharmaceutical 
composition intended to be administered nasally, to 
improve the immunity of a mammal with respect to an 
antigen or to a hapten. 

3 . Use of at least one fragment of a membrane 
protein according to claim 2, characterized in that the 
membrane protein is an OmpA of Klebsiella pneumoniae . 

4 . Use of at least one fragment of a membrane 
protein according to one of claims 1 to 3, 
characterized in that said membrane protein or its 
fragment is obtained by recombinant process. 

5 . Use of at least one fragment of a membrane 
protein according to claim 4, characterized in that 
said recombinant membrane protein or its fragment is 
renatured in the presence of detergent chosen from 
Zwittergent 3-14, Zwittergent 3-12 and 
octylglucopyranoside . 

6. Use of at least one fragment of a membrane 
protein according to one of claims 1 to 5, 
characterized in that at least one fragment has the 
sequence SEQ ID No 1. 

7. Use according to one of claims 1 to 6, 
characterized in that the antigen or the hapten are 
chosen from the group comprising proteins, peptides, 
polysaccharides, oligosaccharides and nucleic acids. 

8 . Use of at least one fragment of a membrane 

protein according to one of claims 1 to 7, 
characterized in that the antigen or the hapten 
originate from a virus or from a bacterium. 
9. Use of at least one fragment of a membrane 

protein according to one of claims 1 to 8, 
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characterized in that the antigen or the hapten 
comprises at least one protein fragment of a 
microorganism responsible for pathologies of the 
airways . 

5 10. Use according to claim 9, characterized in that 

said microorganism responsible for pathologies of the 
airways is chosen from RSV, parainf luenzae virus (PIV) , 
influenza virus, hantavirus, streptococci , pneumococci 
and meningococci. 

10 11. Use of at least one fragment of a membrane 

protein according to one of claims 1 to 10, 
characterized in that the antigen or the hapten 
comprises at least one protein fragment of the human or 
bovine respiratory syncytial virus (RSV) . 

15 12. Use according to claim 11, characterized in 

that the antigen or hapten comprises at least one 
fragment of the protein G of the RSV. 

13. Use according to either of claims 11 and 12 , 
characterized in that the antigen or the hapten 

20 comprises at least one of the sequences SEQ ID No 2 to 
SEQ ID No 7 4 . 

14. Use according to one of claims 1 to 13, 
characterized in that said fragment of a membrane 
protein is covalently coupled to said antigen or 

25 hapten. 

15. Use according to claim 14, characterized in 
that one or more bonding elements is introduced into 
the fragment of membrane protein and/or of the antigen 
or of the hapten in order to facilitate the coupling. 

30 16. Use according to claim 15, characterized in 

that the bonding element introduced is an amino acid. 

17. Use according to claim 14, characterized in 
that the hybrid protein, which is obtained after 
coupling between the fragment of a membrane protein and 

35 the antigen or the hapten, when said antigen or hapten 
is protein in nature, is prepared by genetic 
recombination . 

18. Use according to one of claims 14 to 17, 
characterized in that the pharmaceutical composition 
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contains a fragment of a membrane protein coupled to an 
antigen or a hapten. 

19. Use according to claim 17, characterized in 
that the pharmaceutical composition contains a 

5 transformed host cell which is capable of expressing a 
hybrid protein containing said fragment of membrane 
protein coupled to said antigen or hapten. 

20. Use according to either of claims 18 and 19, 
characterized in that the pharmaceutical composition 

10 does not contain any adjuvant. 

21. Method for preparing a protein or one of its 
fragments by recombinant process, characterized in that 
said protein or one of its fragments is, after 
extraction, renatured in the presence of a solution 

15 comprising a detergent chosen from Zwittergent 3-14, 
Zwittergent 3-12 and octylglucopyranoside, and in that 
said recombinant protein is not interferon p. 



- 22 - 

Use of at least one fragment of a membrane protein for 
preparing a pharmaceutical composition intended to be 
administered nasally, selected from the group consisting of 
an enterobacterium membrane protein, 
an enterobacterium membrane protein OmpA, 
a Klebsiella membrane protein, and 
a Klebsiella pneumonia membrane protein OmpA 
useful for improving immunity of a mammal with respect to 
an antigen or a hapten. 

- 23 - 

Use of Claim 22 wherein the membrane protein or its 
fragment is obtained by recombinant process. 

- 24 - 

Use of Claim 23 wherein the recombinant membrane 
protein or its fragment is renatured in the presence of a 
detergent selected from Zwittergent 3-14, Zwittergent 3-12, 
and octylglucopyranoside . 

- 25 - 

Use of Claim 22 wherein at least one fragment has the 
sequence SEQ ID No 1 . 

- 26 - 

Use of Claim 22 wherein the antigen or hapten are 
selected from the group consisting of proteins, peptides, 
polysaccharides, oliogosaccharides and nucleic acids. 
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- 27 - 

Use of Claim 26 wherein the antigen or hapten origi- 
nate from a virus or a bacterium. 

- 28 - 

Use of Claim 27 wherein the antigen or hapten comprise 
at least one protein fragment of a microorganism responsi- 
ble for pathologies of the airways. 

- 29 - 

Use of Claim 28 wherein the microorganism is selected 
from the group consisting of RSV / parainfluenza virus 
(PIV) , influenza virus, hantavirus, streptococci, pneumo- 
cocci and meningococci. 

- 30 - 

Use of Claim 26 wherein the antigen or hapten com- 
prises at least one protein fragment of the human or bovine 
respiratory syncytial virus (RSV) . 

- 31 - 

Use of Claim 3 0 wherein the antigen or hapten com- 
prises at least one fragment of the G protein of the RSV. 

- 32 - 

Use of Claim 3 0 wherein the antigen or hapten com- 
prises at least one of sequences SEQ ID No 2 through SEQ ID 
No 74 . 

- 33 - 

Use of Claim 31 wherein the antigen or hapten com- 
prises at least one of sequences SEQ ID No 3 through SEQ ID 
No 136. - 34 - 

Use of Claim 22 wherein the membrane protein or its 
fragment is covalently coupled to the antigen or hapten. 

- 35 - 

Use of Claim 34 wherein one or more bonding elements 
is introduced into the membrane protein or its fragment 
and/or introduced into the antigen or hapten to facilitate 
the coupling, forming a hybrid protein. 
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- 36 - 

Use of Claim 3 5 wherein the bonding element introduced 
is an amino acid. 

- 37 - 

Use of Claim 3 6 wherein the hybrid protein, obtained 
after coupling between the membrane protein or its fragment 
and the antigen or hapten, wherein the antigen or hapten is 
protein in nature, is prepared by genetic recombination. 

- 38 - 

Use of Claim 37 including a transformed host cell 
which is capable of expressing a hybrid protein containing 
said fragment of membrane protein coupled to said antigen 
or hapten. 

- 39 - 

Use of Claim 38 which does not contain an adjuvant. 

- 40 - 

A method of preparing a protein or one of its frag- 
ments by recombinant process, wherein said protein or one 
of its fragments is, after extraction, renature in the 
presence of a solution comprising a detergent chosen from 
Zwittergent 3-14, Zwittergent 3-12 and octylglucopyrano- 
side, and wherein said recombinant protein is not inter- 
feron S. 
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SEQUENCE LISTING 



Information for SEQ ID NO: 1 rP4 0 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 344 amino acids, 1032 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 

1 12 
N - Met Lys Ala lie Pbe Val Leu Asn Ala Ala Pro Xys 
5'- £2G AAA GCk ATT TIC GTh CIG AAT G33 OCT CDS AAA 

30 

Asp Asn Thr Trp Tyr Ala GLy Gly Lys Leu Gly Trp Ser Gin Tyr His Asp Ihr 
GAT AAC AOC TQ3 TAT OCA QJT GGT AAA CIG G3T TG3 ICC CM TAT CAC GAC AOC 

48 

Gly Pbe Tyr Gly Asn Gly Phe Gin Asn Asn Asn Gly Pro Thr Arg Asn Asp Gin 
GJT TIC TAC OGT AAC OCT TIC CAG AAC AAC AAC G3T OCG AOC CUT AAC GAT CM 

66 

Leu Gly Ala Gly Ala Phe Gly Gly Tyr Cain Val Asn Pro Tyr Leu Gly Phe Glu 
CTT GJ£ OCT G3T OT3 TTC OCT GST TAC CM GIT AAC 033 TAC OPC G3T TIC GAA 

84 

Met Gly Tyr Asp Trp Leu Gly Arg Mat Ala Tyr Lys GLy Ser Val Asp Asn Gly 
ATC GGT TAT T33 CIG GGC GJT ATG GCA TAT AAA G3C AGC GIT <3C AAC OGT 

102 

Ala Pte Lys Ala Gin Gly Val Gin Leu Thr Ala Lys Leu Gly Tyr Pro lie Thr 
GCT TTC AAA OCT CAG Q3C GIT CPG CIG AOC GCT AAA CIG GGT TAC COG ATC ACT 

120 

Asp Asp Leu Asp He Tyr Thr Arg Leu Gly GLy Mst Val Trp Arg Ala Asp Ser 
GAC GKF CTG GAC ATC TAC AOC CGT CIG GGC GX AIG GIT TGG ODC GCT GAC ICC 

138 

Lys Gly Asn Tyr Ala Ser Thr Gly Val Ser Arg Ser Glu His Asp Thr Gly Val 
AAA G3C AAC TAC OCT TCT ACC GGC GIT IDC CGT AGC ©A CAC GAC ACT G3C GIT 

156 

Ser Pro Val Phe Ala Gly Gly Val Glu Trp Ala Val Thr Arg Asp lie Ala Thr 
TOO CCA GTA TIT GCT GGC GGC GIA G&G TO3 GCT GIT ACT CUT GAC ATC GCT AOC 

174 

Arg Leu Glu Tyr Gin Trp Val Asn Asn lie GLy Asp Ala Gly Thr Val Gly Thr 
OCT CTG GAA TAC CAG TG3 GIT AAC ATC GGC C?C GCG QQC JO GIG GST AOC 

192 

Arg Pro Asp Asn Gly Mat Leu Ser Leu Gly Val Ser Tyr Arg Pte Gly Gin Glu 
CGT OCT GOT AAC GGC ATC CIG AGC CIG G3C GIT TCE TAC CDC TTC GGT CAG GAA 

210 

Asp Ala Ala Pro Val Val Ala Pro Ala Pro Ala Pro Ala Pro Glu Val Ala Thr 
GAT GCT GCA 033 GIT GIT OCT CLE GOT CLG OCT OX OCT CTG GAA GIG GCT AOC 

228 

Lys His Phe Thr Leu Lys Ser Asp Val Leu Fhe Asn Pte Asn Lys Ala Thr Leu 
AAG CAC TTC AOC CIG AAG TCT GAC GIT CIG TTC AAC TTC AAC AAA GCT AOC CIG 

246 

Lys Pro Glu Gly Gin Gin Ala Leu Asp Gin Leu Tyr Thr Gin Leu Ser Asn Met 
AAA GCG G&A GGT CSG CTG OCT CIG GKT CAG CIG TAC ACT CAG CIG AGC AAC ATC 

264 

Asp Pro Li's Asp GLy Ser Ala Val Val Leu GLy Tyr Thr Asp Arg lie Gly Ser 
GAT GCG AAA GAC OCT TOC OCT GIT GIT CIG GGC TAC AOC GfiC OGC ATC GGT TOC 
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282 

Glu Ala Tyr Asn Gin Gin Leu Ser Glu Lys Arg Ala Gin Ser Val Val Asp Tyr 
GAA OCT 1AC AAC Q¥G CM CIG ICT CTG AAA CUT OCT OG TCC GIU GIT GAC TEC 

300 

Leu Val Ala lys Gly lie Pro Ala Gly lys lie Ser Ala Arg Gly M»t Gly Glu 
CIS GIT OCT AAA Q3C MC 033 OCT Q3C AAA ATC TOC GCT CDC GDC AIG OCT GAA 

318 

Ser Asn Pro Val Thr Gly Asn Thr Cys Asp Asn Val Lys Ala Arg Ala Ala Leu 
TOC AAC QCG GIT PC£ G3C AAC MC TOT GAC AAC GIG AAA OCT CDC GCT QCC CIG 

336 

lie Asp Cys Leu Ala Pro Asp Arg Arg Val Glu lie Glu Val lys Gly Tyr Lys 
ATC GAT TOC CIG OCT CD3 GOT 03T CUT G3A GAG ATC GAA GIT AAA G3C TAC AAA 

344 

Glu Val Val Ihr Gin Pro GOLn ALa 
GAA GIT GIA ACT (EG OCT CM GCT 

Information for SEQ ID NO: 2 G2A 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDE DNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
130 

N - Thr Val Lys Thr Lys Asn Thr Thr Ihr Ihr Gin Ihr Gin Pro Ser Lys Pro Thr Ihr Lys 
5 1 - AX GIG AAA ACC AAA A£C A33 ACC A£C OG KC CPG COS AG3 WACSKC JCC AAA 
150 

Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn Asp Phe His Ehe Glu Val Pte Asn Fhs 

CPG CGT DG AAC AAA OGG CCC AAC AAA COG APC A£C G^T TIC COT TIC G>A GIG TIC A?C TIC 

171 173 176 182 186 

Val Pro Cys Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala lie Cys Lys Arg lie Pro Asn 

GIG COG TGS PGC AIC 7GZ AGC AEC AEC CCG ACC TG3 G33 AIC IQ3 AAA 0GT AIC CT3G APC 

192 

Lys Lys Pro Gly Lys Lys Ihr Ihr Thr Lys Pro Ihr Lys Lys Pro Ihr Phe Lys Thr Thr Lys 
AAA AAA OX OX AAA AAA ACT ACG ADC AAA COG ACC AAA AAA OCTJ ACC TIC AAA PCZ PCC AAA 
213 230 
Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val Pro Thr Thr Lys Pro - C 
AAA GKT CKT AAA CCG CTG ACC ACC AAA GOG AAA CTA GIG 003 PCC ACC AAA COG - 3 T 

Information for SEQ ID NO: 3 G2B 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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130 

5 3£ Sf 2? ^ LyS ^ Lys to Ser thr Lvs 



171 173 176 182 186 

Wd Pro Cys Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lvs Ihr ti o~ c-_ 

192 **** fla - tux* AM KT /ac ax AX 



Information for SEQ ID NO: 4 



G2A8Cys 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
130 

Information for SEQ ID NO: 5 G2BSCys 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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130 

s." 2£ 2? *** ^ ne *r Gin Ihr ten Lvs Pro Ser Thr Lvs 

171 173 n« ^ 17,0 00 T1C ^ 01,3 ^HC TIC 

, ^ 182 166 

Vai Pro Ser Ser lie Cys Gly Asn Asn Gin Leu Cys Lvs Ser lie 5^r u« ^ T1 n_ <, 

192 

Asn Lys Pro Lys Lys Lys Pro Thr lie Lys Pro Thr Asn Lvs Pto Ttir Thr t \«: ^ n 

^ 22 2f ^ LiS ^ ^ *** L >* L >* Ou lie lie ihr S - c 

Information for SEQ ID NO: 6 GlACys 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH : 14 amino acids, 42 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

174 176 182 186 187 

N-SsrneCysSsrAmAsnProThr(^TrpAlalleCvsLvs-r 
AOC ATC TGC AGC AAC AAC CCD ACC TGC TGG GCG ATC TOC AAA - 3 ' 

Information for SEQ ID NO: 7 GIBCys 

SEQUENCE TYPE : amino acids and nucleotides 
SEQUENCE LENGTH: 14 amino acids, 42 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

e; • ~ i^y-< iP - ^ cys Gly Asn Asn Gin Leu Cys Lys Ssx lis Cys Lvs - c 
5 - AGC ATC TGC GGC AAC AAC CAG CTG IOC AAA AGC ATC TGC AAA - 3 ' 

Information for SEQ ID NO: 8 G1A 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 14 amino acids, 42 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 



WO 99/49892 



- 5 - 



PCT/FR99/00703 



174 176 182 186 187 

N - Ser He Cys Ser Asn Asn Pro Thr Q/s Tcp Ala lie Ser Lys - C 
S'-AGC^TOCMCARCAftCCnSftXTOCTO 

Information for SEQ ID NO: 9 GIB 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 14 amino acids, 42 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

174 176 182 186 187 

N - Ser He Cys Gly Asn Asn GLn Leu Cys Lys Ser He Ser Lys - c 
5*- PQZ ETC TGC G3C A&C AAC CAG CIG TGC AAA AGC ATC AGC AAA - 3< 

Information for SEQ ID NO: 10 Gl'A 

SEQUENCE TYPE: amino acids 

SEQUENCE LENGTH: 14 amino acids 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: peptide 

174 176 182 186 187 

N - Ser He Asp Ser Asn Asn Pro Thr Qrn Tip Ala He Cys Lys - C 

Information for SEQ ID NO: 11 Gl'B 

SEQUENCE TYPE: amino acids 

SEQUENCE LENGTH: 14 amino acids 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: peptide 

174 176 182 186 187 

N - Ser He Asp Gly Asn Asn Gin Leu Qm lys Ser lie Cys Lys - C 

Information for SEQ ID NO: 12 Gl'ASC 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 14 amino acids 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 
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174 176 

N-SerlleA^SerAsntenEroihrtoTrpAlaile^^-c 

Information for SEQ ID NO: 13 Gl'BSc 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 14 amino acids 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

174 176 182 
N-SerneAspayAsnAsnGax.i^c^Lyss^nelS^^ 

Information for SEQ ID NO: 14 G2A5CF 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
130 

~~ CfiG PUZ CFG CCG ftX AAA CCG KT ftX AAA 

150 

Lys X,ys Pro Gay Lys Lys Thr Itir ihr Lys Pro Thr Lvs Lvs Pro Ihr c*v* nw. » 

Lvs Asp Hi5 Lys Pro Gin Ihr Tt^ Lys Pro L>s Glu Val Fro Itir Ihr Lvs S r 

Information for SEQ ID NO: 15 G4A 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH : 17 amino acids, 51 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 
171 173 176 

GIG CIJ3 TGC AGC ATC TQC A3C ARC AAC QD3 ACT TGC TOG GOG ATC TCC AaH " 3 ' 
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Information for SEQ ID NO: 16 G4A8C 

SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 17 amino acids, 51 nucleotides 

STRANDEDNESS : single 

TOPOLOGY : linear 

MOLECULE TYPE: peptide 

171 173 176 182 186 187 

N - Val Pro Ser Ser lie cys Ser Asn Asn Pro Ihr Cys Tcp Ala lie Ser Lys - C 
5«- GIG CDS AGC A5C A3C TGC A3C AAC AftC 033 ACC TOC TG3 GCG ATC MC AAA - 3 1 

Information for SEQ ID NO: 17 G4B 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 17 amino acids, 51 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 186 187 

N - Val Pro Cys Ser lie Cys GLy Asn Asa Gin leu Cys Lys Ser lie cys Lys - c 
5* -GIG GDC TOC AGC ATC 1QC G3C AAC AAC CBG CIG 1GC AAA AGC ATC TOC AAA - 3 1 

Information for SEQ ID NO: 18 G4B5C 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 17 amino acids, 51 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 186 187 

N - Val Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys - C 
5 f -GIG CCC AGC AGC A1C TOC G3C AAC AAC CBG CIG TOC AAA AGC ATC AGC AAA - 3' 

Information for SEQ ID NO: 19 G4'A 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 17 amino acids 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 186 187 

N - Val Pro Asp Ser He Asp Ser Asn Asn Pro Ihr Qm Trp Ala He Qm Lys - C 
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SEQUENCE TYPE: amino acids 

SEQUENCE LENGTH: 17 amino acids 

STRANDEDNESS: single 

TOPOLOGY: linear 

MOLECULE TYPE: peptide 

171 173 176 182 1Hfi , fl , 

N - Val Pro Ser Ser lie Asp Ser Asn Asn Pro Thr Cerj Tip Ala lie Ser Lys - c 

Information for SEQ ID NO: 21 G4 ' B 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 17 amino acids 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 

N-ValFxoAspS^neAspayAsnA^Glnr^Ctal^SerneoSL^-C 
Information for SEQ ID NO: 22 G4'B5C 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 17 amino acids 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 

N - Val Pro Ser Ser lie Asp Gly Asn Asn Gin Leu Qm Lys Ser He Ser Lys - C 

Information for SEQ ID NO: 23 G200A 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 61 amino acids, 183 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

N - Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Glrf Asn lys Pro Pro Asn 
5*- C3C AT OG OCG AGC AAA CDS ACC AT AAA CAG GST CMS AAC AAA 033 OCG AAC 
158 173 176 

Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Cys Ser lie Cys 
AAA OCG AAC AAC GKT TTC COT TIC GAA GIG TIC AAC TIC GIG OCG TGC AGC ATC TQC 
177 182 186 

Ser Asn Asn Pro Thr Cys Trp Ala lie Cys lys Arg lie Pro Asn Lys lys Pro Gly 
AGC AAC AAC OCG ACC TQC TG3 GOG AIC TQC AAA CGT ATC 003 AAC AAA AAA OCG G3C 
196 200 
Lys lys Thr Thr Thr - C 
AAA AAA AOC A03 ACC - 3' 



Information for SEQ ID NO: 24 



STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 





140 




N - 


Gin Thr 


Gdn Pro 


5'- 


CAG AOC 


CAG OCG 


158 






Lys 


Pro Asn 


Asn Asp 


AAA 


OTG AAC 


AAC GOT 


177 






Ser 


Asn Asn 


Pro Thr 


AGC 


AAC AAC 


<XG AOC 


196 


198 




Lys 


Lys Thr 


- C 


AAA 


AAA AOC 


- 3' 



Information for SEQ ID NO: 25 



G198A 



otides 



Lys Gin Arg Gin Asn Lys Pro Pro Asn 
AAA CftG Q3T CAG AAC AAA OCG OCG AAC 
173 176 
Phe Asn Phe Val Pro Cys Ser He Cys 
TTC AAC TTC GIG CTO TQC AGC ATC TGC 

Lys Arg He Pro Asn lys Lys Pro Gly 
AAA CGI K£C CCG AAC AAA AAA OCG G3C 



G196A 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucle 



Ser lys Pro Thr Thr 
AGC AAA CCG ACC AOC 

Phe His Phe Glu Val 

TTC CAT TTC GAA GIG 
182 186 
Cys Trp Ala lie Cys 
TQC 1G3 GX AIC TGC 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - GLn Thr Gin Pro Ser Lys Pro Thr Thr lys Gin Arg Gin Asn Lys Pro Pro Asn 
5'- CAG AOC CEG OCG AGC AAA OCG AOC ACC AAA CAG CUT CAG AAC AAA OCG CCG AAC 
^ 8 173 176 

Lys Pro Asn Asn Asp Phe His Phe GLu Val Phe Asn Phe Val Pro cys Ser He Cys 
AAA CCG AAC AAC GAT TTC CAT TTC GAA GIG TTC AAC TIC GIG OCG TGC PCC ATC TGC 
177 182 186 

Ser Asn Asn Pro Thr Cys Trp Ala He Cys lys Arg lie Pro Asn Lys Lys Pro Gly 
AGC AAC AAC COG AOC TGC TOG GCG AIC TGC AAA CUT MC OCG AAC AAA AAA 003 GGC 

196 

Lys - C 
AAA - 3' 
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Information for SEQ ID NO: 26 G194A 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 55 amino acids , 165 nucleotides 
STRANDE DNE SS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Gin Thr Gin Pro Ser I#s Pro Ihr Thr Lys Gin Arg Gin Asn lys Pro Pro Asn 
5'- CAG AX CBG OX AGC AAA (XG AX AX AAACAGOSrCAGAACAAACXaXAftc" 

158 173 176 

Lys Pro Asn Asn Asp Phe His Fhs Glu Val Pbe Asn Phe Val Pro Cys ser He Cys 
AAA OX AAC AAC ®T TIC Off TTC CAA GIG TTC AAC TIC GIG 033 TGC MC A1C TGC 
177 182 1B6 194 

Ser Asn Asn Pro Thr Cys Trp Ala lie Cys lys Arg lie Pro Asn Lys Lys Pro - C 
AGC AAC AAC CCD ACC TQC IX GX ATC TQC AAA CUT A3C CX AAC AAA AAA OX - 3' 

Information for SEQ ID NO: 27 G192A 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 52 amino acids, 15 9 nucleotides 

STRANDE DNE SS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Gin Thr Gin Pro Ser Lys Pro Ihr Ihr Lys Gin Arg Gin Asn Lys Pro Pro Asn 
5'- CAG ACC CAG OX AQC AAA OX AfX AOC AAA CPG 0GT AAC AAA OX OX AAC 
t 158 173 176 

Lys Pro Asn Asn Asp Phe His Ete Glu Val Phe Asn Fhe Val Pro Cys Ser He Cys 
AAA OX AAC AAC GOT TTC CAT TTC C3*A GIG TTC AAC TIC GIG OX TGC ADC AIC TGC 
177 182 186 192 

Ser Asn Asn Pro Thr Cys Trp Ala lie Cys Lys Arg lie Pro Asn lys - C 
AGC AAC AAC CX AOC TQC IX GX ATC TGC AAA OCT ATC OX AAC AAA - 3 1 

Information for SEQ ID NO: 28 G6A 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Gin Ihr Gin Pro Ser Lys Pro Ihr Ihr Lys Gin Arg Gin Asn lys Pro Pro Asn 
5'- CAG ACC CAG CX JOT AAA OX ADC ACC AAA CAG XT CPG AAC AAA CX CX AAC 
} SB 173 176 

Lys Pro Asn Asn Asp Ehe His Phe Glu Val Phe Asn Pte Val Pro Cys Ser He Cys 
AAA QX AAC AAC OCT TIC Off TTC GAA GIG TIC AAC TIC GIG QX TGC AGC ATC TGC 
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177 182 186 190 

Ser Asn Asn Pro Thr Cys Trp Ala lie Cys Lys Arg lie Pro - C 
AGC AAC AAC CEG AGC TGC TOG G33 MC 1QC AAA GET ATC (IE - 3* 

Information for SEQ ID NO: 29 G7A 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 33 amino acids, 99 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

158 173 
N - Lys Pro Asa Asn Asp. Ete His Pbe GELu Val Phe Asn Pte Val Pro Cys Ser lie 
5»- AAA 033 AAC AAC CffiT TIC Ofl* TIC ffiA GT3 TIC AAC TIC GIG 033 TOC AGC AIC 
176 182 186 . 190 

Cys Ser Asn Asn Pro Ihr Cys Trp Ala lie Cys lys Arg lie Pro - C 
TOC AGC AAC AAC 033 AGC TGC TG3 G33 ATC TGC AAA Q3T KTC CCG - 3' 

Information for SEQ ID NO: 30 G200A8C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 61 amino acids, 183 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Cain Thr Gin Pro Ser Lys Pro Thr ihr Lys Gin Arg Gin Asn Lys Pro Pro Asn 
5'- PCC CPG cm P&2 ftAA CCG AOC A0C AAA CEG COT CM AAC AAA 0QG 033 AAC 
158 173 176 

Lys Pro Asn Asn Asp Phe Hi9 Pte<2.u\felFheAsnPhsValProSex Ser lie Cys 
AAA OI5 AAC AAC CSX TIC CAT TIC GAA GIG TIC AAC TIC GIG CDS POZ AGC ATC TGC 
177 1B2 186 

Ser Asn Asn Pro Thr Cys Trp Ala He Ser lys Arg lie Pro Asn Lys Lys Pro Gly 

AGCAACAACCO3A03TC^TG3G33ATCKX:AAACT 

196 200 

Lys Lys Ihr Thr Ihr - C 

AAA AAA ACC AOS A03 - 3' 

Information for SEQ ID NO: 31 G198A8C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

N - CSln Thr <2Ln Pro Sear Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn 
5'- CBG AOC CPC 0CG AOC AAA, CDS AOC AOC AAA. CSG CGT CAG AAC AAA. 003 OCG AAC 
158 173 176 

Lys £co Asn Asn Asp Phe His Phe GLu Val Phe Asrv Phe Val Pro Ser Ser He Cys 
AAA CU3 AAC AAC C5CT TIC CRT TIC GIG TIC AAC TIC GIG 033 MC AGC ATC TGC 

177 182 186 

Ser Asn Asn Pro Thr cys Trp Ala He Ser lys Arg He Pro Asn Lys Lys Pro Gly 
AGC AAC AAC CD3 AOC TQC TGG GCG AIC AGC AAA CGT AIC CCG AAC AAA AAA CCE GGC 
196 198 
Lys iys Thr - C 
AAA AAA AOC - 3' 

Information for SEQ ID NO: 32 G196A5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Gin Thr Gin Pro Ser lys Pro Thr Thr lys Gin Arg Gin Asn lys Pro Pro Asn 
5*- C2G AOC CAG 003 AGC AAA CCD ACC ACT AAA CPC CGT CAG AAC AAA OCG CCG AAC 
158 173 176 

Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Ser Ser He Cys 
AAA CTD AAC AAC GAT TIC CAT TIC GAA GIG TIC AAC TIC GIG OCG PCC PCC ATC TX3C 
177 182 186 

Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys Arg He Pro Asn lys lys Pro Gly 
AGO AAC AAC <XG PCC TQC TOG GOG ATC PCC AAA CGT BSC CCG AAC AAA AAA OCG G3C 
196 

Lys - C 
AAA - 3* 

Information for SEQ ID NO: 33 G194A5C 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 55 amino acids, 165 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Gin Thr Gin Pro Ser lys Pro Thr Thr lys Gin Arg Gin Asn Lys Pro Pro Asn 
5'- CAG AOC CPG 033 AGC AAA CCG AOC AOC AAA CAG OCT CPG AAC AAA 003 COG AAC 
158 173 176 

Lys Pro Asn Asn Asp Phe His Ete Glu Val Phe Asn Phe Val Pro Ser Ser lie Cys 
AAA OCG AAC AAC CTT TIC CAT TIC GAA GIG TIC AAC TIC GIG CJ33 PCC PCC ATC TGC 
177 182 186 194 

Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys Arg He Pro Asn Lys Lys Pro - C 
AGC AAC AAC 033 AOC TGC TQ3 GCG ATC PCC AAA CGT AIC OCG AAC AAA AAA COG - 3 1 
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Information for SEQ ID NO: 34 G192A5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 53 amino acids, 159 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Gin Thr Gin Pro Ser Lys Pro Thr Tnr Lys&nArgGlnAsnLysProProAsn 

158 173 176 

lys Pro Asn Asn Asp Phe His Fhe Gau Val Phe Asn Phe Val" Pro Ssr Ser He Cys 
AAA CCG AAC AAC GAT TIC CKT TIC OA GIG TIC AAC TIC GIG CTG POZ AOC ATC 1GC 
177 182 186 192 

Ser Asn Asn Pro Ihr cys Trp Ala lie Ser Lys Arg He Pro Asn Lys - C 
AGC AAC AAC COS AOC TGC TO3 GOG AIC AGC AAA CCT OTC G33 AAC AAA - 3* 

Information for SEQ ID NO: 35 G6ASC 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Gin Ihr Gin Pro Ser Ijys Pro Thr Ihr Lys Gin Arg Gin 
5'- CAG AOC CAG 033 AGC AAA 003 ACC AOC AAA CPG CGT CAG 
158 

Lys Pro Asn Asn Asp Phe His Pte Glu Val Pte Asn Pte Val 
AAA CC3 AAC AAC GVT TIC CAT TIC GAA GIG TIC AAC TIC GIG 
177 182 186 190 

Ser Asn Asn Pro Ihr Cys Trp Ala lie Ser lys Arg lie Pro 
AGC AAC AAC 033 AOC TG3 G33 ATC AGC AAA CGY ATC CCG 

Information for SEQ ID NO: 36 G7A5C 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 33 amino acids, 99 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
158 

N - Lys Pro Asn Asn Asp Pte His Pte Glu Val 
5 1 - AAA CCG AAC AAC GAT TIC CKT TIC GIG 
176 182 186 

Cys Ser Asn Asn Pro Ihr Cys Trp Ala He Ser 
1GC AGC AAC AAC CD3 POZ TOC TG3 G33 ATC MC 



Asn Lys Pro Pro Asn 
AAC AAA C03 CCG AAC 
173 176 

Pro Ser Ser lie Cys 
003 AGC AGC ATC TGC 

- C 

- 3' 



173 

Phe Asn Pte Val Pro Ser Ser lie 
TICAACITCGIGOCDAGCAOCATC 
190 

lys Arg He Pro - C 
AAA CUT ATC CCG - 3' 
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Information for SEQ ID NO: 37 G200B 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH : 61 amino acids, 183 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

*»*» «Jw «« ridJ CEr FCC AAA ASC CDS COG AAA AAA QOG 

160 

Information for SEQ ID NO: 38 G198B 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 



Laj Cj* L ys Ser He Cys Lys ttc lie Fro Ser Asn Lys Pro Lys Lys Lys 2 - c 
CTG AAA AC33 AIC AAA PCC AIC CCG AQC; AAC AAA OCG AAA A?G AAA COG - 3' 

Information for SEQ ID NO: 39 G196B 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

N - Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro 
5*- AGC ACC CAG AX AAC CXG AG£ ICC AAA K3Z CGT AOC AM AAC COS CCG AAA AM COS 
160 173 176 

l#s Asp Asp TyrHisRieGluValR^AsnPheValProCysS^ 

AAA. GKT GST TAC CSC TIC GAA GIG TIC AAC TIC GIG OX TX AX A2C TOT GX PPC AAC CPG 

182 186 196 

l£u Cys Lys Ser lie Cys Lys Thr He Pro Ser Asn lys Pro Lys Lys - C 

cig ro aaa Paz rac to: aaa ax ktc cog ax ajc aaa cog aaa aks - 3* 

Information for SEQ ID NO: 40 G194B 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 55 amino acids, 165 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro 
5'- PGZ POZ Q>G AX AAC AAA COG AX PCC AAA AX QGT PGZ AAA P2C CCG CCG AAA. AAA OOG 

160 173 176 

Lys P&p Psp Tyr His Pbe Glu Val Fhs Asn Phs val Pro Cys Ser He Cys Gly Asn Asn Gin 

AAA. GKT GST TAC CAC TIC GAA GIG TIC AfC TIC GIG OX TX AGS A3C TX GX A/C AfC CTG 

182 186 194 

Leu Cys Lys Ser lie Cys Lys Thr He Pro Ser Asn Lys Pro - C 
CTG TX AAA AX A2C TX AAA ADC ABC CCG AX AAC AAA COG - 3' 

Information for SEQ ID NO: 41 G192B 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 53 amino acids, 159 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser 
5*- AX AX CPG AX AAC AAA 003 AX AX AAA AX 
160 

Lys Asp Asp Tyr His Phe Glu Val Fte Asn FTe Val 
AAA CTT GST T£C CAC TIC GAA GIG TIC AfC TIC GIG 
182 186 192 

Leu Cys Lys Ser He Cys Lys Thr He Pro Ser Asn 
CIGTXAAAAXAICTXAAAAXATDCTJGAXAAC 



Arg Ser Lys Asn Pro Pro Lys Lys Pro 
OGT KX AAA AAC CCG COG AAA AAA COG 

173 176 
Pro Cys Ser He Cys Gly Asn Asn Gin 
OXTX AX A2C TX GX AAC AAC CTG 

- C 

- 3' 
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Information for SEQ ID NO: 42 



G6B 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Ser Ihr Gin Thr Asn Lys Pro Ser Thr Lys Sex Arg Ser Lys Asn Pro Pro Lys Lys Pro 
S'-AQ^AXC^ACCAACAAAOE/rc^AAAAffi 

160 173 176 

LysAspAspTyrHisEteGluValEteAs^ 

AAAGKT CTTTAC CAC TTC OA GIG TIC AAC TIC GIG OX TGI AGC KTC TO: Q3C A?C WC OG 

1B2 186 190 

I^CVsLysSerneCysLyslhrlleEro-C 
CIG AAA MI OT3 TX AAA ACC KTC COS - 3* 

Information for SEQ ID NO: 43 G7B 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 33 amino acids, 99 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 

158 173 176 

N - Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phs Val Pro Cys Ser lie Cys Gly 
5'- AAA OX AAA GKT GKT TTC OC TIC GAA GIG TIC ASC TIC GIG CCC TX POZ AIC TX Q33 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 61 amino acids, 183 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N-SerTteGlnlnrAsnLysProSerThrLysS^ 

5*- PGZ KC CAG AGC AAC AAA CDS AGS AGC AAA AX OGT MI AAA AflC GCG CCG AAA AAA CCG 

173 176 

Lys Asp Asp Tyr His Phe Glu Val Pha Asn Phe Val Pro Ser Ser lie Oys Gly Asn Asn Gin 
AAA GST GST TAG CC TTC GSA GIG TTC APC TTC GIG OX AGZ MI ATC TX OX AAI AJC C7G 

182 186 200 

Leu Cys Lys Ser lie Ser Lys Thr lie Pro Sex Asn Lys Pro Lys Lys Lys Pro Tnr lie- C 
CIG TX AAA AGS AIC AX AAA AX A2C CCG AX AfiC AAA OQG AWl AAG AAA 033 &X ATO- 3' 



182 186 190 

Asn Asn Gin Leu Cys Lys Ser lie cys Lys Thr lie Pro - C 
AAC AAC CAG CTG HQZ AAA PGZ AOC ICC AAA ACC ATC OX - 3* 



Information for SEQ ID NO: 44 



G200BdC 
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Information for SEQ ID NO: 45 G198B5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Ser Thr Gin Tnr Asn Lys Pro Ser ?nr Lys Ser Arg Ser Lys A^ 

5 l - AGC PCC CAG AX A£C AAA OCE AX AX AAA POZ CGT AGC AAA OX CCG AAA AAA OCX? 
160 173 176 

Ly5AspAspTyrHisPheGIuValR«AsnEte 

AAA OCT OCT TPC CSC TTC GRA GTS TIC AfiC TIC GIG OX AGC PGZ ftTC TGC GQC A?C A?C QG 

182 166 198 

l£u Cys Lys Ser lie Ser Lys Thr lie Pro Ser Asn I#s Pro Lys, Lys Lys Pro - c 
OGTOT AAAAOSA3C T£3C AAA AIC COG AfX AKT APA 033 AAA AKS AAA 0CG - 3* 

Information for SEQ ID NO: 46 G196B5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Ser Thr Gin Thr Asn Lys Pro Ser Ihr Lys Ser Arg Ser Isys Asn Pro Pro Lys Lys Pro 
5 1 - fflC ACE CPG ACC A£C AAA CCG AGC PCC AAA PGZ CCT £GC AAA AFC OCG COG AAA AAA Q3G 
160 173 V76 

Lys Asp Asp Tyr His Fte Glu Val Ehe Asn BTe Val Pro Ser Ser lie Cys Gly Asn Asn Gin 
AAA GET GKT TSC OC TIC CTA GfIG TIC A»C TTC GIU <XC AX AX A1C *KX GX A?C AAZ C?G 

182 186 195 

Leu Cys Lys Ser lie Ser Lys Thr lie Pro Ser Asn Lys Fro Lys Lys - C 
CIG V3Z AAA PGZ AlFC AG3 AAA AfX AJC OCG AX AflC AAA COG AAA AftS - 3' 

Information for SEQ ID NO: 47 G194B5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 55 amino acids, 165 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

?r^^^3^ L ^^ to ^ L ^^^ Pro 

5 1 - ACC CTG ACC AAC AAA 003 AGS AOC MA AGO CEET AGO AAA AAC 003 O0G MA Mfc CCG 

160 173 176 

Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Ser Ser He Cys Gly Asn Asn Gin 
AMG^C^X^C^TICC^GIGTICA^TrCGIGa^ 
182 186 194 

LeuCysLysSerHeSerLyslhrHePro 

CIG TOO AAA AGO ASC AGO ABA AGO A3C OCG AX AAC AAA COG - 3* 

Information for SEQ ID NO: 48 G192B5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 53 amino acids, 159 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser 
5 r - AX ACC CFG AX AAC AAA OCG AX AX AAA AX 
160 

Lys Asp Asp Tyr His Phe Glu Val Ete Asn Fhs Val 
AAA OTT TEC CAC TIC GAA GIG TIC APC TIC GIG 
182 186 192 

Leu Cys Lys Ser lie Ser Lys Ihr lie Pro Ser Asn 
CIG TX AAA AX AIC AX AAA PCC AIC OCG AX APC 

Information for SEQ ID NO: 4 9 G6BSC 



Arg Ser Lys Asn Pro Pro Lys Lys Pro 
OST AGO AAA AAC OCG OCG AAA AAA OCG 

173 176 
Pro Ser Ser lie Cys Gly Asn Asn Gin 
XC AX AX AIC TX GX AAC P2C CFG 

- c 

- 3 r 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Ser Thr Gin Thr Asn Lys Pro Ser 
5'- AX AX CFG AX AAC AAA 003 AX 
160 

Lys Asp Asp Tyr His Pha Glu Val Phe 
AAA Off GAT TAC CAC TIC GAA GIG TTC 



Thr Lys Ser Arg Ser Lys 
ACC AAA AX XT AX AAA 
173 

Asn Ehe Val Pro Ser Ser 
AAC TIC GIG OX AX AX 



Asn Pro Pro Lys Lys Pro 
AAC O0G OX AAA AAA OCG 
176 

He Cys Gly Asn Asn Gin 
A2C TX GX AZC AAC CFG 



182 186 190 

Leu Cys Lys Ser He Ser Lys Thr He Pro - 
CIG TX AAA AX ATC AX AAA FCC AIC COG - 



C 
3' 
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Information for SEQ ID NO: 50 G7B5C 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 33 amino acids, 99 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 

158 173 176 

N - Lys Pro Lys Asp Asp Tyr His the Gin Val Ehe Asn Pha Val Pro Ser Ser He Cys Gly 
5'- A?& CG3 AAA GOT GKT TAC CPC TIC QVl GIG TIC AEC TIC GIG OX K3Z P02 AIC TQC <TT 

182 186 190 

Asn Asn Gin Leu Cys Lys Ser He Ser Lys Thr He Pro - C 
AEC A?C CAG CIG TX AAA AGC KIC AX AAA ACC A2C 033-3' 

Information for SEQ ID NO: 51 G2V 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
130 

N - Gin Asn Arg Lys lie Lys Gly Gin Ser Thr Leu Pro Ala TTir Arg Lys Pro Pro He Asn 
5 l - CAA A2C *GA AAA AIC APA G3T CPA TCA ACA CXA OZA GX AQ\ AGA AAA TO CCA AIT AAT 

150 

Pro Ser Gly Ser He Pro Pro Glii Asn His Gin Asp His Asn Asn Efre Gin Tnr Lej Pro Tyr 

CCA. TCA QEA AOC AIC CCA OCA GAA ABC CAT CAA GRC C7C AfiC AJC TIC CAA ACA CIC OCC TKT 

171 173 176 182 186 

Val Pro Cys Ser Tar cys Glu Gly Asn Leu Ala Cys Lai Ser Lea Cys His He Glu Ihr Glu 

GIT OX TX K3T ACATCT GAA GGT AKT CTT OCA TX TTA lOV CIC TX CTT KIT GAG MS G&A 

192 

Arg Ala Pro Ser Arg Ala Pro Thr He Itir Leu Lys Lys Tnr Pro Lys Pro Lys TVir Thr Lys 

AGAQCAa^/^AGAGCAO^ACAAIC^CICA^AASP^ 

213 230 

Lys Pro The Lys Ittr Ite He His His Arg TTir Ser Pro Glu Ihr Lys Lea Gin - C 

AfiG CCA. AO^ AflG ACA ACA AIC CKT QC AGA ACC ACX CCA GM ACC AAA CIG CAA - 3 1 

Information for SEQ ID NO: 52 G2V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 101 amino acids, 303 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
130 

N - Gin Asn Arg Lys He Lys Gly Gin Ser TVir L&i Pro Ala Thr Arg Lys Pro Pro He Asn 
5'- CAA ASC A» AftA AIC AAA G3T CAA TCA ACA CIA CCA GX ACA ACA APA OCA CCA KIT AKT 
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150 

Pro Ser Gly Ser lie Pro Pro Glu Asn His Gin Asp His Asn Asa Phe Gin Thr Leu Pro Tyr 
OCA TCA Q3A AGC AIC CCA OCA GAA AJC CAT CAA GPC CAC WC APC TIC CAR PC& dC OX TAT 
171 173 176 182 186 

Val Pro Ser Ser Thr Cys Glu Gly Asn Lai Ala Cys leu Ser Leu Ser His lie Glu Thr Glu 
git ax: pgc per aca tct gaa G3r Am 1 err gca tx tea tca cic pgc cat kit g?g mg gaa 

192 

Arg Ala Pro Ser Arg Ala Pro Thr He Thr Leu hys hys Thr Pro Lys Pro Lys Thr Thr Lys 
Affl. GCA OCA. AGC Aff^ GCA CXA ACA ATC ADC CIC AAA AfiG ACA OCA AAA OCA AAA ACC ^ AAA 
213 230 
Lys Pro Ihr Lys Thr Thr lie His His Arg Thr Ser Pro Glu Thr Lys Leu Gin - C 
AflG OCA AGC AA3 ACA ACA ATC CKT C7C Aff^ ACC PGZ OCA GAA AX AAA CIG CAA - 3* 

Information for SEQ ID NO: 53 G2 00V 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 61 amino acids, 183 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
5 T - CIA OCA GX ACA PSi AAA OCA OCA A2T AAT OCA TCA AX ASC OCA OCA GAA A?C CAT 
160 173 176 

Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr val Pro Cys Ser Thr Cys Glu Gly Asn Leu 
CAA Q>C CFC A?C AA2 TIC CAA ACA CIC OX TAT GIT OX TX ACT ACA TUT GAA GST ART CXT 

182 186 200 

Ala Cys Leu Ser Leu Cys His lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr He - C 
GCA TX TEA TCA CIC TX CAT ATT GAS ACG ©A PGK GCA CCA MC i=GA OCA OCA PCA ATC - 3' 

Information for SEQ ID NO: 54 G198V 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
5*- CEA OCA GX ACA ACA AAA CCA CCA ATT AAP OCA TCA Q3\ PGZ ATC CCA CCA CTA AAC CAT 
160 173 176 

Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Cys Ser Thr Cys Glu Gly Asn Leu 
CAA GAC CPC PiPC AAC TTC CAA ACA CIC OX TAT GIT OX TX AGT ?CA TGT CTA GoT AAT CTT 

182 186 198 

Ala Cys Leu Ser Leu Cys His He Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro - c 
GCA TX TTA TCA CIC TX CAT AIT GAG AX GM PGPi GCA OCA AGC AjA GCA OCA - 3' 
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Information for SEQ ID NO: 55 G196V 

SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro Pro Glu Asn His 
Cm OCA GX ACA AGR AAA CCA CCA KIT AKT CCA TCA GC7\ MC AIC CCA CTA GAA AJC CAT 
160 173 176 

Gin A^> His Asn Asn Phe Gin Itir Leu Pro Tyr Val Pro C^s Ser Thr Cys Glu Gly Asn Leu 
CftA GPC QC AflC ABC TIC CAA ACA CSC OCC TAT GIT OX TX ACT ACA TGT GWV G3T AAT CIT 

182 186 196 

Ala Cys Leu Ser Leu Cys His lie Glu Thr Glu Arg Ala Pro Ser Arg - C 
GCA TX TTA TCA dC TO: CAT AIT GPG P03 GAA AGA QO\ CCA AOC AGA - 3' 

Information for SEQ ID NO: 56 G194V 

SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 55 amino acids , 165 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro Pro Glu Asn His 
5 1 - CIA OCA GX ACA PC3\ AAA OCA CCA AIT AKT CCA TC\ GGA AGC AIC CCA OCA GPA J£C CAT 

173 176 

Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Cys Ser Thr Cys Glu Gly Asn Leu 
CAA CTC CSC A?C A7C TIC CAA ACA CIC CDC TXT GIT CX TX AGT ACA T3T GAA GGT AKT CIT 

182 186 194 

Ala Cys Leu Ser Leu Cys His lie Glu Thr Glu Arg Ala Pro - C 
GCA TX TTA TCA CIC TX CAT ATT GfiG PCS (3& PGK OCA CCA - 3 r 

Information for SEQ ID NO: 57 G192V 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 53 amino acids, 15 9 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

N - I*su Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro Pro Glu Asn His 
S'-C^CrAGXJOlAC^AAAa^CCAAnTArc 

160 173 176 

Gin Asp His Asn Asn Fhe Gin Thr Leu Pro Tyr Val Pro Cys Ser Thr Cys Glu Gly Asn lea 

CfiA GPC GC A7C AflC TIC CAA CIC OX TKT GIT OX TX ACT 7CA TCT GftA G3T AST CTT 

182 186 192 

Ala Cys Leu Ser Leu His lie Glu Thr Glu Arg ~ C 
OCA TGC TTA TCA CIC TX CKT KIT GPC AOG GAA AGA - 3' 

Information for SEQ ID NO: 58 G6V 



SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
5'- CTACCA OX POK AGA AAA (XA CCA ATT AAT CCA TOV G3A AX A3C CX7V COi G^WCOH' 
160 173 176 

Gin Asp His Asn Asn Fhe Gin Thr Leu Pro Tyr Va l Pro Cys Ser Thr Cys Glu Gly Asn Leu 
CAA GPC CEC ABC APC TTC CAA ACA CIC OX TOT GIT GOC TX AGT ACft TCf GAA GST AHT CIT 

182 186 190 

Ala Cys Leu Ser leu Cys His He Glu Thr - C 
G3A TX TTA TCA CIC TX CAT AST GfiG A0G - 3' 

Information for SEQ ID NO: 59 G7V 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 33 amino acids, 99 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

158 173 176 

N - Asn His Gin Asp His Asn Asn She Gin Thr Leu pro Tyr Val Pro Cys Ser Thr Cys 
5'- AFC CKT CAA GEC CAC AfiC ABC TIC CAA ACA CIC CCC TAT GTT COC TtE AGT PCPl TST 

182 186 190 

Glu Gly Asn Leu Ala Cys Leu Ser leu Cys His He Glu Thr - c 
GAA GGT AAT CTT OCA TGS TTA TCA CIC TX CKT ATT GPG PCG - 3 1 

Information for SEQ ID NO: 60 G200V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 61 amino acids, 183 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
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140 

N - Lea Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser lie Pro Pro Glu Asn His 
S 1 - C3A <XA GX ACA PGPl A?ft OCA OCA AIT AACT OCA TCA QGA AX A1C OCA CCA GAA AAC CAT 
160 173 176 

Gin Asp His Asn Asn Phe Gin Thr Lea Pro Tyr Val Pro Ser Ser Thr Cys Glu Gly Asn Leu 
CAA ©C CSC AAC AAC TIC CAA ACA CTC OX TKT GTT OX AX AGT ACATGT CTA GGT AAT CTT 

182 186 200 

Ala Cys Leu ser Leu Ser His lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr He - C 

HX TIA TCA CIC AX C35T ACT GAG ACS fflA AC?V GCA 03V ftX A3Y CXA (XA ACA AIC - 3* 



Information for SEQ ID NO: 61 G198V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 59 amino acids, 177 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 

140 

N - Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
5'- CIA OCA GOC ACA ACA AAA OCA (X2\ ATT AAT <XA TCA G3\ PGZ KKZ CCA OCA GAA APC CAT 
160 173 176 

Gin Asp His Asn Asn Pre Gin Thr Leu Pro Tyr Val Pro Ser Ser Thr Cys Glu Gly Asn Leu 
CAA GPC CTC AAC AAC TIC CAA ACA CIC OX TAT GIT OX AX PGT PCPi OCT GAA G3T AAT CIT 

182 186 198 

Ala Cys Leu Ser Leu Ser His He Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro - C 
GCA TX TIA TCA CTC AX CKT TOT GPG MS GAA AG^ GCA CCA POO PGh GCA OCA - 3' 

Information for SEQ ID NO: 62 G196V5C 



SEQUENCE TYPE: amino acids and nucleotides 

SEQUENCE LENGTH: 57 amino acids, 171 nucleotides 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: protein 
140 

N - Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
5 1 - CIA CCA GCC ACA AGA AAA CCk OCA ATT A?CT CXA 1CA OA AX A3C O^XA GAA APC CKT 
160 173 176 

Gin Asp His Asn Asn the Gin Thr Leu Pro Tyr Val Pro Ser Ser Thr Cys Glu Gly Asn Leu 
CAA GPC dC AAC A£C TIC CAA ACA CIC OX TKT GTT OX AX PGT ACA 1GT GMK G3T AAT CTT 

182 186 196 

Ala Cys Leu Ser Lai Ser Kis He Glu Thr Glu Arg Ala Pro Ser Arg ~ C 
GCA HX TIA TCPi CIC AX OTT AIT GAG PCS GRA PCSK QJK OCA AX AGA " 3' 

Information for SEQ ID NO: 63 G194V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 55 amino acids, 165 nucleotides 
STRANDEDNESS : single 
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TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

K - Leu Pro Ala Ohr Arg Lys Pro Pro He Asn Pro Ser Gly Ser lie Pro Pro Gin ten His 
5«- OA GOV OX ?Oi A3V AftA OCA OCA ATT AKT OCA 1CA QSA AG2 AIC OCA OCA GAA APC CAT 
160 173 176 

Gin Asp His Asn Asn Phe Gin Ihr Leu Pro Tyr Val Pro Ser Ser Thr Cys Glu Gly Asn Leu 
CAAGA2 CfiC ABC AAC TIC Qtt. ACA CIC OX TKT GTT OX flGu AGT AHA TCT GftA G3F AKT CTT 

182 186 194 

Ala Cys Leu Ser Leu Ser His lie Glu Ihr Glu Arg Ala Pro - C 
GCA TOO TIA TCA CIC £GC CAT ATT AOS GAA GCA CCA - 3' 

Information for SEQ ID NO: 64 G192V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 53 amino acids, 159 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro Pro Glu Asn His 
5 1 - CI7V OCA GX ACA A3A AM CCA COK ATT AAT OCA 1CA <33\ AX AIC OCA OCA CPA AfC CRT 
1^° 173 176 

Gin Asp His Asn Asn Fhs Gin Ihr Leu Pro Tyr val Pro Ser Ser Thr Cys Glu Gly Asn Lou 
CAfc G7C QC AfiC ABC TIC CftA ACA CIC OX TAT GIT OX AGC AGT P&i TGT QW €331' ATCT C1T 

182 186 192 

AlaCysLeuSerl^uSermjsIleGlu'irjrGluArg--C 
GCA TGC TIA TCA CIC AGC CKT KIT GAG AX ©A ASA - 3* 

Information for SEQ ID NO: 65 G6V8C 



SEQUENCE LENGTH: 51 amino acids, 153 nucleotides 



STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: protein 
140 

N - Leu Red Ala Ihr Arg Lys Pro Pro lie 
5'- CTA CCA GOC ACA ASA AAA CEA OJi ATT 
160 

Gin Asp His Asn Asn Phe Gin Ihr Leu Pro 
CPA QC C$C ASC AEC TIC CAA ACA CIC OX 
182 186 190 

Ala Cys Leu Ser Leu Ser His lie Glu Ihr 
OCA TQ3 T3A 1CA CIC POZ CAT ATT GAS AX 

Information for SEQ ID NO: 



Asn Pro Ser Gly Ser He Pro Pro Glu Asn His 
AAT OCA TCA QGA AGS AIC OCA OCA GAA A7C GST 

173 176 
Tyr Val Pro Ser Ser Ihr Cys Glu Gly Asn Leu 
TAT GIT COC PCC PGT ACA 1GT GAA G3T AAT CTT 



- C 

- 3' 

66 G7V5C 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 33 amino acids, 9 9 nucleotides 
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STRANDEDNESS: single 
TOPOLOGY : 1 inear 
MOLECULE TYPE: protein 

158 173 176 

N - Asn His Gin asp His Asn Asn Fte Gin OhrLeuEtoTyrValProSerSer Thr Cys 

152 186 190 

Glu Gly Asa Lsu Ala CysLeaSerLeuSerHi^IleGlu'mr-C 
GAA G3T AKT CTT GCA T9C TIA TCA CIC JOT CKT KIT C3G MS - 3' 

Information for SEQ ID NO: 67 G4V 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 17 amino acids, 51 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 173 176 182 1B6 187 

N - Val Pro Cys Ser Ihr Cys GLu Gly ten l£>u Ala Cys Leu Ser leu Cys His - C 
5 1 - GIT G2C 1GC AGT ACA 1GT GfiA GGT ACT CTT OCA 1GC TTk TCk CIC TQC CAT - 3* 

Information for SEQ ID NO: 68 G4V5C 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 17 amino acids, 51 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

N-ValPrcSerSsrltocysGluGayAs^ Ser His - C 

5' - GIT CDC AQC PGT AQV 1CT GAA Q3T AAT CTT GCA 1GC TIA TCA CTC AGC CAT - 3' 

Information for SEQ ID NO: 69 G4'V 



SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 17 amino acids 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

171 * 7 3 176 182 186 187 

N-ValPtoAspSsrThrAspGluGlyAsn 

Information for SEQ ID NO: 70 G4'VSC 



SEQUENCE TYPE: amino acids 



WO 99/49892 



- 26 - 



PCT/FR99/00703 



SEQUENCE LENGTH: 17 amino acids 
STRANDEDNESS : single 
TOPOLOGY; linear 
MOLECULE TYPE: peptide 




173 176 162 186 187 

Sar Ssr Ihr Asp Glu Gly Asn Leu Ala Qm Leu Ser Leu Ser His - C 



Information for SEQ ID NO: 71 



G1V 



SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 14 amino acids, 42 nucleotides 
STRANDEDNESS: single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

174 ^ 176 182 187 

N-SerThrCys<aucayAsnLeu 

5 f - ACT ACA inV G&A G3T ABT CTT GCA TOC TEA TCA CTC 1QC CKT - 3' 

Information for SEQ ID NO: 72 G1V5C 

SEQUENCE TYPE: amino acids and nucleotides 
SEQUENCE LENGTH: 14 amino acids, 42 nucleotides 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

x, I 74 ^ 176 , 182 186 I* 7 

N - Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His - C 

5 * - AGT ACA TCT GAA GGT AAT CTT GCA T3C TTA TO\ CTC CAT - 3 * 

Information for SEQ ID NO: 73 Gl'VSC 

SEQUENCE TYPE: amino acids 
SEQUENCE LENGTH: 14 amino acids 
STRANDEDNESS : single 
TOPOLOGY: linear 
MOLECULE TYPE: peptide 

xr i! 4 ^ P 6 ^ _ 182 ia« 187 

N - Ser Ihr Asp Glu Gly Asn leu Ala Qrn leu Ser Leu Ser His - C 

Information for SEQ ID NO: 74 Gl' 



SEQUENCE TYPE: amino acids 



WO 99/49892 _ 97 

^ ' PCT/FR99/00703 

SEQUENCE LENGTH : 15 amino acids 

STRANDEDNESS : single 

TOPOLOGY: linear 

MOLECULE TYPE: peptide 

174 17 * ioo 
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SEQUENCE LISTING 

<110> Pierre Fabre Medicament 

<120> USE OF ACTIVE P40 CONJUGATES FOR NASAL DELIVERY 

<130> D17064 

<140> PCT/FR99/00703 
<141> 1999-03-26 

<150> FR 98 03814 
<151> 1998-03-27 

<160> 136 

<170> Patentln Vers. 2.0 

<210> 1 
<211> 1032 
<212> ADN 

<213> Klebsiella pneumoniae 

I <220> 

<221> CDS 

3<222> (1) . . (1032) 

h<223> rP40 

1<400> 1 

\atg aaa gca att ttc gta ctg aat gcg get ccg aaa gat aac acc tgg 48 
^Met Lys Ala lie Phe Val Leu Asn Ala Ala Pro Lys Asp Asn Thr Trp 
15 10 15 

tat gca ggt ggt aaa ctg ggt tgg tec cag tat cac gac acc ggt ttc 96 
Tyr Ala Gly Gly Lys Leu Gly Trp Ser Gin Tyr His Asp Thr Gly Phe 
20 25 30 

tac ggt aac ggt ttc cag aac aac aac ggt ccg acc cgt aac gat cag 144 
Tyr Gly Asn Gly Phe Gin Asn Asn Asn Gly Pro Thr Arg Asn Asp Gin 
35 40 45 



ctt ggt get ggt gcg ttc ggt ggt tac cag gtt aac ccg tac etc ggt 192 

Leu Gly Ala Gly Ala Phe Gly Gly Tyr Gin Val Asn Pro Tyr Leu Gly 
50 55 60 

ttc gaa atg ggt tat gac tgg ctg ggc cgt atg gca tat aaa ggc age 240 

Phe Glu Met Gly Tyr Asp Trp Leu Gly Arg Met Ala Tyr Lys Gly Ser 
65 70 75 80 

gtt gac aac ggt get ttc aaa get cag ggc gtt cag ctg acc get aaa 288 

Val Asp Asn Gly Ala Phe Lys Ala Gin Gly Val Gin Leu Thr Ala Lys 
85 90 95 

ctg ggt tac ccg ate act gac gat ctg gac ate tac acc cgt ctg ggc 33 6 

Leu Gly Tyr Pro lie Thr Asp Asp Leu Asp He Tyr Thr Arg Leu Gly 

100 105 110 

ggc atg gtt tgg cgc get gac tec aaa ggc aac tac get tct acc ggc 384 
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Gly Met Val Trp Arg Ala Asp Ser Lys Gly Asn Tyr Ala Ser Thr Gly 
115 120 125 

gtt tec cgt age gaa cac gac act ggc gtt tec cca gta ttt get ggc 
Val Ser Arg Ser Glu His Asp Thr Gly Val Ser Pro Val Phe Ala Gly 
130 135 140 

ggc gta gag tgg get gtt act cgt gac ate get acc cgt ctg gaa tac 
Gly Val Glu Trp Ala Val Thr Arg Asp lie Ala Thr Arg Leu Glu Tyr 
145 150 155 160 

cag tgg gtt aac aac ate ggc gac gcg ggc act gtg ggt acc cgt cct 
Gin Trp Val Asn Asn lie Gly Asp Ala Gly Thr Val Gly Thr Arg Pro 
165 170 175 



% gat aac ggc atg ctg age ctg ggc gtt tec tac cgc ttc ggt cag gaa 

J Asp Asn Gly Met Leu Ser Leu Gly Val Ser Tyr Arg Phe Gly Gin Glu 

180 185 190 

- gat get gca ccg gtt gtt get ccg get ccg get ccg get ccg gaa gtg 

4 Asp Ala Ala Pro Val Val Ala Pro Ala Pro Ala Pro Ala Pro Glu Val 

195 200 205 



Sgct acc aag cac ttc acc ctg aag tct gac gtt ctg ttc aac ttc aac 
Ala Thr Lys His Phe Thr Leu Lys Ser Asp Val Leu Phe Asn Phe Asn 
i 210 215 220 

■» : aaa get acc ctg aaa ccg gaa ggt cag cag get ctg gat cag ctg tac 
'f 5 Lys Ala Thr Leu Lys Pro Glu Gly Gin Gin Ala Leu Asp Gin Leu Tyr 
.5:225 230 235 240 

^act cag ctg age aac atg gat ccg aaa gac ggt tec get gtt gtt ctg 
Thr Gin Leu Ser Asn Met Asp Pro Lys Asp Gly Ser Ala Val Val Leu 
245 250 255 



ggc tac acc gac cgc ate ggt tec gaa get tac aac cag cag ctg tct 
Gly Tyr Thr Asp Arg He Gly Ser Glu Ala Tyr Asn Gin Gin Leu Ser 
260 265 270 

gag aaa cgt get cag tec gtc gtt gac tac ctg gtt get aaa ggc ate 
Glu Lys Arg Ala Gin Ser Val Val Asp Tyr Leu Val Ala Lys Gly He 
275 280 285 

ccg get ggc aaa ate tec get cgc ggc atg ggt gaa tec aac ccg gtt 
Pro Ala Gly Lys He Ser Ala Arg Gly Met Gly Glu Ser Asn Pro Val 
290 295 300 

a ct acc tgt gac aac gtg aaa get cgc get gec ctg ate gat 

Thr Gly Asn Thr Cys Asp Asn Val Lys Ala Arg Ala Ala Leu He Asp 
305 310 315 320 

tgc ctg get ccg gat cgt cgt gta gag ate gaa gtt aaa ggc tac aaa 
Cys Leu Ala Pro Asp Arg Arg Val Glu He Glu Val Lys Gly Tyr Lys 
325 330 335 



gaa gtt gta act cag cct cag get 
Glu Val Val Thr Gin Pro Gin Ala 
340 



432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1032 



PF82PCTSEQ/dIn 



-18- 



<210> 2 
<211> 344 
<212> PRT 

<213> Klebsiella pneumoniae 
<400> 2 

Met Lys Ala lie Phe Val Leu Asn Ala Ala Pro Lys Asp Asn Thr Trp 
15 10 15 

Tyr Ala Gly Gly Lys Leu Gly Trp Ser Gin Tyr His Asp Thr Gly Phe 
20 25 30 

Tyr Gly Asn Gly Phe Gin Asn Asn Asn Gly Pro Thr Arg Asn Asp Gin 
35 40 45 

Leu Gly Ala Gly Ala Phe Gly Gly Tyr Gin Val Asn Pro Tyr Leu Gly 
50 55 60 

Phe Glu Met Gly Tyr Asp Trp Leu Gly Arg Met Ala Tyr Lys Gly Ser 
65 70 75 80 

Val Asp Asn Gly Ala Phe Lys Ala Gin Gly Val Gin Leu Thr Ala Lys 
85 90 95 

Leu Gly Tyr Pro lie Thr Asp Asp Leu Asp lie Tyr Thr Arg Leu Gly 
100 105 110 

Gly Met Val Trp Arg Ala Asp Ser Lys Gly Asn Tyr Ala Ser Thr Gly 
115 120 125 

Val Ser Arg Ser Glu His Asp Thr Gly Val Ser Pro Val Phe Ala Gly 
130 135 140 

Gly Val Glu Trp Ala Val Thr Arg Asp lie Ala Thr Arg Leu Glu Tyr 
145 150 155 160 

Gin Trp Val Asn Asn He Gly Asp Ala Gly Thr Val Gly Thr Arg Pro 
165 170 175 

Asp Asn Gly Met Leu Ser Leu Gly Val Ser Tyr Arg Phe Gly Gin Glu 
180 185 190 

Asp Ala Ala Pro Val Val Ala Pro Ala Pro Ala Pro Ala Pro Glu Val 
195 200 205 

Ala Thr Lys His Phe Thr Leu Lys Ser Asp Val Leu Phe Asn Phe Asn 
210 215 220 

Lys Ala Thr Leu Lys Pro Glu Gly Gin Gin Ala Leu Asp Gin Leu Tyr 
225 230 235 240 

Thr Gin Leu Ser Asn Met Asp Pro Lys Asp Gly Ser Ala Val Val Leu 
245 250 255 



Gly Tyr Thr Asp Arg He Gly Ser Glu Ala Tyr Asn Gin Gin Leu Ser 
260 265 270 
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Glu Lys Arg Ala Gin Ser Val Val Asp Tyr Leu Val Ala Lys Gly He 
275 280 285 

Pro Ala Gly Lys He Ser Ala Arg Gly Met Gly Glu Ser Asn Pro Val 
290 295 300 

Thr Gly Asn Thr Cys Asp Asn Val Lys Ala Arg Ala Ala Leu He Asp 
305 310 315 320 

Cys Leu Ala Pro Asp Arg Arg Val Glu He Glu Val Lys Gly Tyr Lys 
325 330 335 

Glu Val Val Thr Gin Pro Gin Ala 
340 



<210> 3 
<211> 303 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 
<223> G2A 

<400> 3 

acc gtg aaa acc aaa aac acc acg acc acc cag acc cag ccg age aaa 48 
Thr Val Lys Thr Lys Asn Thr Thr Thr Thr Gin Thr Gin Pro Ser Lys 
15 10 15 

ccg acc acc aaa cag cgt cag aac aaa ccg ccg aac aaa ccg aac aac 96 
Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn 
20 25 30 

gat ttc cat ttc gaa gtg ttc aac ttc gtg ccg tgc age ate tgc age 144 
Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Cys Ser He Cys Ser 
35 40 45 

aac aac ccg acc tgc tgg gcg ate tgc aaa cgt ate ccg aac aaa aaa 192 
Asn Asn Pro Thr Cys Trp Ala He Cys Lys Arg He Pro Asn Lys Lys 
50 55 60 

ccg ggc aaa aaa acc acg acc aaa ccg acc aaa aaa ccg acc ttc aaa 240 
Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Lys Lys Pro Thr Phe Lys 
65 70 75 80 

acc acc aaa aaa gat cat aaa ccg cag acc acc aaa ccg aaa gaa gtg 28 8 
Thr Thr Lys Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val 
85 90 95 

ccg acc acc aaa ccg 3 03 

Pro Thr Thr Lys Pro 
100 
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<210> 4 
<211> 101 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 



<400> 4 

Thr Val Lys Thr 
1 

Pro Thr Thr Lys 
20 

Asp Phe His Phe 
35 

Asn Asn Pro Thr 
50 

Pro Gly Lys Lys 
65 

Thr Thr Lys Lys 



Lys Asn Thr Thr 
5 

Gin Arg Gin Asn 



Glu Val Phe Asn 
40 

Cys Trp Ala lie 
55 

Thr Thr Thr Lys 
70 

Asp His Lys Pro 
85 



Thr Thr Gin Thr 
10 

Lys Pro Pro Asn 
25 

Phe Val Pro Cys 



Cys Lys Arg lie 
60 

Pro Thr Lys Lys 
75 

Gin Thr Thr Lys 
90 



Gin Pro Ser Lys 
15 

Lys Pro Asn Asn 
30 

Ser lie Cys Ser 
45 

Pro Asn Lys Lys 



Pro Thr Phe Lys 
80 

Pro Lys Glu Val 
95 



Pro Thr Thr Lys Pro 
100 



<210> 5 
<211> 303 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 
<223> G2B 

<400> 5 

acc gcg cag acc aaa ggc cgt ate acc acc age acc cag acc aac aaa 48 
Thr Ala Gin Thr Lys Gly Arg He Thr Thr Ser Thr Gin Thr Asn Lys 
15 10 15 

ccg age acc aaa age cgt age aaa aac ccg ccg aaa aaa ccg aaa gat 96 
Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro Lys Asp 
20 25 30 

gat tac cac ttc gaa gtg ttc aac ttc gtg ccc tgc age ate tgc ggc 144 
Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Cys Ser He Cys Gly 
35 40 45 

aac aac cag ctg tgc aaa age ate tgc aaa acc ate ccg age aac aaa 192 
Asn Asn Gin Leu Cys Lys Ser He Cys Lys Thr He Pro Ser Asn Lys 
50 55 60 
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ccg aaa aag aaa ccg acc ate aaa ccg acc aac aaa ccg acc acc aaa 24 0 
Pro Lys Lys Lys Pro Thr lie Lys Pro Thr Asn Lys Pro Thr Thr Lys 
65 70 75 80 

acc acc aac aaa cgt gat ccg aaa acc ccg gcg aaa atg ccg aag aag 288 
Thr Thr Asn Lys Arg Asp Pro Lys Thr Pro Ala Lys Met Pro Lys Lys 
85 90 95 

gaa ate ate acc aac 303 
Glu lie lie Thr Asn 
100 



<210> 6 
<211> 101 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 6 

Thr Ala Gin Thr Lys Gly Arg lie Thr Thr Ser Thr Gin Thr Asn Lys 
15 10 15 

Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro Lys Asp 
20 25 30 

Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Cys Ser lie Cys Gly 
35 40 45 

Asn Asn Gin Leu Cys Lys Ser lie Cys Lys Thr lie Pro Ser Asn Lys 
50 55 60 

Pro Lys Lys Lys Pro Thr lie Lys Pro Thr Asn Lys Pro Thr Thr Lys 
65 70 75 80 

Thr Thr Asn Lys Arg Asp Pro Lys Thr Pro Ala Lys Met Pro Lys Lys 
85 90 95 

Glu lie lie Thr Asn 
100 



<210> 7 
<211> 303 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 

<223> G2A5Cys 



<400> 7 

acc gtg aaa acc aaa aac acc acg acc acc cag acc cag ccg age aaa 48 

Thr Val Lys Thr Lys Asn Thr Thr Thr Thr Gin Thr Gin Pro Ser Lys 
15 10 15 
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ccg acc acc aaa cag cgt cag aac aaa ccg ccg aac aaa ccg aac aac 96 
Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn 
20 25 30 

gat ttc cat ttc gaa gtg ttc aac ttc gtg ccg age age ate tgc age 144 
Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Ser Ser lie Cys Ser 
35 40 45 

aac aac ccg acc tgc tgg gcg ate age aaa cgt ate ccg aac aaa aaa 192 
Asn Asn Pro Thr Cys Trp Ala lie Ser Lys Arg lie Pro Asn Lys Lys 
50 55 60 

cc 9 99 c aaa aaa ac c acg acc aaa ccg acc aaa aaa ccg acc ttc aaa 24 0 
Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Lys Lys Pro Thr Phe Lys 
65 70 75 80 

acc acc aaa aaa gat cat aaa ccg cag acc acc aaa ccg aaa gaa gtg 288 
Thr Thr Lys Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val 
85 90 95 

ccg acc acc aaa ccg 3 03 

Pro Thr Thr Lys Pro 
100 



<210> 8 
<211> 101 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 8 

Thr Val Lys Thr Lys Asn Thr Thr Thr Thr Gin Thr Gin Pro Ser Lys 
15 10 15 

Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn 
20 25 30 

Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Ser Ser lie Cys Ser 
35 40 45 

Asn Asn Pro Thr Cys Trp Ala lie Ser Lys Arg lie Pro Asn Lys Lys 
50 55 60 

Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Lys Lys Pro Thr Phe Lys 
65 70 75 80 

Thr Thr Lys Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val 
85 90 95 

Pro Thr Thr Lys Pro 
100 



<210> 9 
<211> 303 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 
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<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 

<223> G2B5Cys 



<400> 9 

acc gcg cag acc aaa ggc cgt ate acc acc age acc cag acc aac aaa 48 

Thr Ala Gin Thr Lys Gly Arg He Thr Thr Ser Thr Gin Thr Asn Lys 
15 10 15 

ccg age acc aaa age cgt age aaa aac ccg ccg aaa aaa ccg aaa gat 96 
Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro Lys Asp 

-J 20 25 30 

Tf gat tac cac ttc gaa gtg ttc aac ttc gtg ccc age age ate tgc ggc 144 
= g Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Ser Ser He Cys Gly 
M 35 40 45 

q aac aac cag ctg tgc aaa age ate age aaa acc ate ccg age aac aaa 192 
g Asn Asn Gin Leu Cys Lys Ser He Ser Lys Thr He Pro Ser Asn Lys 
J' 50 55 60 

■1 ccg aaa aa 9 aaa cc 9 acc a tc aaa ccg acc aac aaa ccg acc acc aaa 240 
*U Pro L Y S L Y S L Y S p ro Thr He Lys Pro Thr Asn Lys Pro Thr Thr Lys 
M 65 70 75 



80 



acc acc aac aaa cgt gat ccg aaa acc ecg gcg aaa atg ccg aag aag 
Thr Thr Asn Lys Arg Asp Pro Lys Thr Pro Ala Lys Met Pro Lys Lys 
85 90 95 



gaa atc atc acc aac 
Glu He He Thr Asn 
100 



288 



303 



<210> 10 
<211> 101 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 10 

Thr Ala Gin Thr Lys Gly Arg He Thr Thr Ser Thr Gin Thr Asn Lys 
1 5 10 15 

Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro Pro Lys Lys Pro Lys Asp 
20 25 30 

Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Ser Ser He Cys Gly 
35 40 45 

Asn Asn Gin Leu Cys Lys Ser He Ser Lys Thr He Pro Ser Asn Lys 
50 55 60 

Pro Lys Lys Lys Pro Thr He Lys Pro Thr Asn Lys Pro Thr Thr Lys 
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65 



70 



75 



80 



Thr Thr Asn Lys Arg Asp Pro Lys Thr Pro Ala Lys Met Pro Lys Lys 
85 90 95 



Glu lie lie Thr Asn 
100 



<210> 11 
<211> 42 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
C3 <222> (1) . . (42) 

ilfS <220> 

lB C <223> GlACys 

2 <400> 11 

"5 age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 42 
Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 

:L i s io 



Q <210> 12 
Uj <211> 14 
Q <212> PRT 

<213> Respiratory Syncytial Virus (RSV) 

<400> 12 

Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
1 5 10 



<210> 13 
<211> 42 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (42) 

<220> 

<223> GIBCys 



<400> 13 

age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 
Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
15 10 
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<210> 14 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 14 

Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys 
15 10 



<210> 15 
<211> 42 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (42) 

<220> 
<223>G1A 



<400> 15 

age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 

Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala lie Ser Lys 

15 10 



<210> 16 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 16 

Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
1 5 10 



<210> 17 
<211> 42 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (42) 

<220> 
<223>G1B 



<400> 17 

age ate tgc ggc aac aac cag 
Ser He Cys Gly Asn Asn Gin 
1 5 



ctg tgc aaa age ate age aaa 
Leu Cys Lys Ser He Ser Lys 
10 
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<210> 18 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 18 

Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Ser Lys 
1 5 10 

<210> 19 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
m <220> 

"J <223> Xaa means Orn. 

<22 0> 
■=P <223> Gl'A 

Q <400> 19 

-, t Q Ser lie Asp Ser Asn Asn Pro Thr Xaa Trp Ala lie Cys Lys 
■= 1 5 10 

<210> 20 
U {<211> 14 
! ^<212> PRT 

vj<213> Respiratory Syncytial Virus (RSV) 
<220> 

<223> Xaa means Orn. 
<220> 

<223> Gl'B 
<400> 20 

Ser He Asp Gly Asn Asn Gin Leu Xaa Lys Ser He Cys Lys 
1 5 10 

<210> 21 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<220> 

<223> Xaa means Orn. 
<220> 

<223> G1'A5C 
<400> 21 

Ser He Asp Ser Asn Asn Pro Thr Xaa Trp Ala He Ser Lys 
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10 



<210> 22 
<211> 14 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<220> 

<223> Xaa means Orn. 
<220> 

<223> Gl'BSC 



<400> 22 

Ser lie Asp Gly Asn Asn Gin Leu Xaa Lys Ser lie Ser Lys 
15 10 



<210> 23 
<211> 303 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

1 <220> 

<223> G2A5CF 



<400> 23 

acc gtg aaa acc aaa aac acc acg acc acc cag acc cag ccg age aaa 48 
Thr Val Lys Thr Lys Asn Thr Thr Thr Thr Gin Thr Gin Pro Ser Lys 
15 10 15 

ccg acc acc aaa cag cgt cag aac aaa ccg ccg aac aaa ccg aac aac 96 
Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn 
20 25 30 

gat tec cat tec gaa gtg tec aac tec gtg ccg age age ate tgc age 144 
Asp Ser His Ser Glu Val Ser Asn Ser Val Pro Ser Ser lie Cys Ser 
35 40 45 

aac aac ccg acc tgc tgg gcg ate age aaa cgt ate ccg aac aaa aaa 192 
Asn Asn Pro Thr Cys Trp Ala lie Ser Lys Arg lie Pro Asn Lys Lys 
50 55 60 

ccg ggc aaa aaa acc acg acc aaa ccg acc aaa aaa ccg acc ttc aaa 24 0 
Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Lys Lys Pro Thr Phe Lys 

65 70 75 80 

acc acc aaa aaa gat cat aaa ccg cag acc acc aaa ccg aaa gaa gtg 2 88 
Thr Thr Lys Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val 
85 90 95 
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ccg acc acc aaa ccg 3 02 

Pro Thr Thr Lys Pro 
100 



<210> 24 
<211> 101 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 24 

Thr Val Lys Thr Lys Asn Thr Thr Thr Thr Gin Thr Gin Pro Ser Lys 
15 10 15 

Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro Pro Asn Lys Pro Asn Asn 
20 25 30 

Asp Ser His Ser Glu Val Ser Asn Ser Val Pro Ser Ser lie Cys Ser 
35 40 45 

Asn Asn Pro Thr Cys Trp Ala He Ser Lys Arg He Pro Asn Lys Lys 
50 55 SO 

Pro Gly Lys Lys Thr Thr Thr Lys Pro Thr Lys Lys Pro Thr Phe Lys 
65 70 75 80 

Thr Thr Lys Lys Asp His Lys Pro Gin Thr Thr Lys Pro Lys Glu Val 
85 90 95 

Pro Thr Thr Lys Pro 
100 



<210> 25 
<211> 51 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (51) 

<220> 
<223> G4A 



<400> 25 



gtg ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc 
Val Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys 
1 5 10 15 



aaa 
Lys 



<210> 26 
<211> 17 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 



48 



51 
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<400> 26 

Val Pro Cys Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala lie Cys 
15 10 15 

Lys 



<210> 27 
<211> 51 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (51) 

<220> 

<223> G4A5C 



<400> 27 

gtg ccg age age ate tgc age aac 
Val Pro Ser Ser lie Cys Ser Asn 
1 5 

aaa 
Lys 



aac ccg ace tgc tgg gcg ate age 48 
Asn Pro Thr Cys Trp Ala lie Ser 
10 15 

51 



<210> 28 
<211> 17 
<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 
<400> 28 

Val Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser 
1 5 10 15 

Lys 



<210> 29 
<211> 51 
<212> ADN 

<213> Respiratory Syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (51) 

<220> 
<223> G4B 



<400> 29 



PF82PCTSEQ/dln 



-30- 



gtg ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc 4 8 
Val Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys 
15 10 15 

aaa 51 
Lys 



<210> 30 

<211> 17 

<212> PRT 

<213> Respiratory Syncytial Virus (RSV) 

<400> 30 

Val Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys 
1 5 10 15 

Lys 



i.'l <210> 31 
m <211> 51 
^ <212> ADN 

<213> Respiratory syncytial Virus (RSV) 

P <22 0> 

M <221> CDS 

p <222> (1) . . (51) 

Q <22 0> 

\~L <223> G4B5C 



<400> 31 

gtg ccc age age ate tgc ggc aac 
Val Pro Ser Ser He Cys Gly Asn 
1 5 

aaa 
Lys 



aac cag ctg tgc aaa age ate age 48 
Asn Gin Leu Cys Lys Ser He Ser 
10 15 

51 



<210> 32 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 32 

Val Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser 
1 5 10 15 

Lys 



<210> 33 
<211> 17 



PF82PCTSEQ/dln 



-31- 



<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<220> 

<22 3> Xaa means Orn. 
<220> 

<223> G4'A 



<400> 33 

Val Pro Asp Ser He Asp Ser Asn Asn Pro Thr Xaa Trp Ala He Xaa 
1 5 10 15 

Lys 



^ <210> 34 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
□ <220> 

-._T% <223> Xaa means Orn. 

r=5 <220> 

<223> G4'A5C 

■;:f <400> 34 

M Val Pro Ser Ser He Asp Ser Asn Asn Pro Thr Xaa Trp Ala He Ser 

]stSs 1 5 10 15 

Lys 



<210> 35 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<220> 

<223> Xaa means Orn. 
<220> 

<223> G4'B 



<400> 35 

Val Pro Asp Ser He Asp Gly Asn Asn Gin Leu Xaa Lys Ser He Xaa 
15 10 15 



Lys 



-32- 



<210> 36 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<220> 

<223> Xaa means Orn. 
<220> 

<223> G4'B5C 



<400> 36 

Val Pro Ser Ser lie Asp Gly Asn Asn Gin Leu Xaa Lys Ser lie Ser 
15 10 15 

Lys 



<210> 37 
<211> 183 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (183) 

1 <220> 

J <223> G200A 
<400> 37 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 

ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 
Pro Cys Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala lie Cys Lys 
35 40 45 

cgt ate ccg aac aaa aaa ccg ggc aaa aaa acc acg acc 183 
Arg lie Pro Asn Lys Lys Pro Gly Lys Lys Thr Thr Thr 
50 55 60 



<210> 38 
<211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 38 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 



PF82PCTSEQ/dIn 



-33- 



10 15 



Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 

20 25 30 

Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 

35 40 45 

Arg He Pro Asn Lys Lys Pro Gly Lys Lys Thr Thr Thr 
50 55 60 



<210> 39 
<211> 177 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

; <220> 
<221> CDS 
<222> (1) . . (177) 

<220> 

<223> G198A 



<400> 39 

,>cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
*Gln Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
J 1 5 10 15 

jeeg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
"Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 
Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 



cgt ate ccg aac aaa aaa ccg ggc aaa aaa acc 
Arg He Pro Asn Lys Lys Pro Gly Lys Lys Thr 
50 55 



<210> 40 
<211> 59 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 40 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 



177 



PF82PCTSEQ/dln 



-34- 



Arg lie Pro Asn Lys Lys Pro Gly Lys Lys Thr 
50 55 



<210> 41 
<211> 171 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 

<223> G196A 



ff <400> 41 

;n cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 

g Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
L| 15 10 15 

:5 ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
"t Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
' 20 25 30 

{ ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 

-Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 

l 35 40 45 

\ cgt ate ccg aac aaa aaa ccg ggc aaa 171 

^Arg He Pro Asn Lys Lys Pro Gly Lys 

50 55 



<210> 42 
<211> 57 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 42 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 

Arg He Pro Asn Lys Lys Pro Gly Lys 
50 55 



<210> 43 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 



PF82PCTSEQ/dln 



-35- 



<220> 

<221> CDS 

<222> (1) . . (165) 

<220> 

<223> G194A 



<400> 43 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 

ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 
Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 

cgt ate ccg aac aaa aaa ccg 155 
Arg He Pro Asn Lys Lys Pro 
50 55 



~ <210> 44 
J <211> 55 
| <212> PRT 

| <213> Respiratory syncytial Virus (RSV) 
<400> 44 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 

Arg He Pro Asn Lys Lys Pro 
50 55 



<210> 45 
<211> 159 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (159) 

<220> 

<223> G192A 



PF82PCTSEQ/dln 



-36- 



<400> 45 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 



^Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
^ 20 25 30 

□ Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
Mb 35 4 0 45 

Arg He Pro Asn Lys 
50 



48 



ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 
Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 

cgt ate ccg aac aaa i59 
Arg He Pro Asn Lys 
50 



up <210> 46 
; ,p <211> 53 
Sj <212> PRT 

y<213> Respiratory syncytial Virus (RSV) 
<400> 46 

"'Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
n 15 10 15 



<210> 47 

<211> 153 

<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (153) 

<220> 

<223> G6A 



<400> 47 

cag acc cag ccg age aaa ccg acc 
Gin Thr Gin Pro Ser Lys Pro Thr 
1 5 

ccg aac aaa ccg aac aac gat ttc 
Pro Asn Lys Pro Asn Asn Asp Phe 



acc aaa cag cgt cag aac aaa ccg 48 
Thr Lys Gin Arg Gin Asn Lys Pro 
10 15 

cat ttc gaa gtg ttc aac ttc gtg 96 
His Phe Glu Val Phe Asn Phe Val 



PF82PCTSEQ/dln 



-37- 



20 25 30 

ccg tgc age ate tgc age aac aac ccg acc tgc tgg gcg ate tgc aaa 144 
Pro Cys Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
35 40 45 

cgt ate ccg 153 
Arg He Pro 
50 



<210> 48 
<211> 51 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
r-| <400> 48 

;j Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
" 5 10 15 

Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys 
40 45 

Q Arg He Pro 

Q 5 0 



££<210> 49 
M <211> 99 
^ <212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (99) 

<220> 
<223> G7A 



Pro Asn Lys 



hJ Pro Cys Ser 
3 5 



<400> 49 

aaa ccg aac aac gat ttc cat ttc gaa 
Lys Pro Asn Asn Asp Phe His Phe Glu 
1 5 

age ate tgc age aac aac ccg acc tgc 
Ser He Cys Ser Asn Asn Pro Thr Cys 
20 25 

ccg 
Pro 



gtg ttc aac ttc gtg ccg tgc 48 
Val Phe Asn Phe Val Pro Cys 
10 15 

tgg gcg ate tgc aaa cgt ate 96 
Trp Ala He Cys Lys Arg He 
30 

99 



<210> 50 
<211> 33 



PF82PCTSEQ/dln 



-38- 



<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 50 

Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Cys 
15 10 15 

Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala He Cys Lys Arg He 
20 25 30 

Pro 



<210> 51 
<211> 183 
: <212> ADN 

■ <213> Respiratory syncytial Virus (RSV) 

1 <220> 

'■■ <221> CDS 

j <222> (1) . . (183) 

: <220> 

j <223>G200A5C 
; <400> 51 

; cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
, Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

! ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
: Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 
Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

cgt ate ccg aac aaa aaa ccg ggc aaa aaa acc acg acc 183 
Arg He Pro Asn Lys Lys Pro Gly Lys Lys Thr Thr Thr 
50 55 60 



<210> 52 
<211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 52 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 



PF82PCTSEQ/dln 
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Arg lie Pro Asn Lys Lys Pro Gly Lys Lys Thr Thr Thr 
50 55 60 



<210> 53 
<211> 177 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (177) 

<220> 

<223> G198A5C 



<400> 53 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
Gln Ti 1 ^ Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 

hi 1 5 10 15 

M ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 

y:j Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
* 20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 

i:3 Pro Ser Ser Ile °y s Ser Asn Asn Pro Thr Cys Trp Ala lie Ser Lys 

\7i 35 40 45 

3 cgt ate ccg aac aaa aaa ccg ggc aaa aaa acc 177 

r^Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr 
50 55 



<210> 54 
<211> 59 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 54 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser Ile Cys Ser Asn Asn Pro Thr Cys Trp Ala Ile Ser Lys 
35 40 45 

Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr 
50 55 



<210> 55 
<211> 171 
<212> ADN 



PF82PCTSEQ/dln 



-40- 



<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 

<223> G196A5C 



<400> 55 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 



Q <210> 56 
Iji <211> 57 
<212> PRT 

Q <213> Respiratory syncytial Virus (RSV) 
<400> 56 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

Arg He Pro Asn Lys Lys Pro Gly Lys 
50 55 



48 



ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 
Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

cgt ate ccg aac aaa aaa ccg ggc aaa 171 
Arg He Pro Asn Lys Lys Pro Gly Lys 
50 55 



<210> 57 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (165) 

<220> 

<223> G194A5C 



PF82PCTSEQ/dln 



-41- 



<400> 57 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 48 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 

ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 
Pro Ser Ser lie Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

cgt ate ccg aac aaa aaa ccg 165 
Arg He Pro Asn Lys Lys Pro 
50 55 



! <210> 58 
; <211> 55 
j <212> PRT 

1 <213> Respiratory syncytial Virus (RSV) 
i <400> 58 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

I Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

- Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

Arg He Pro Asn Lys Lys Pro 
50 55 



<210> 59 
<211> 159 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (159) 

<220> 

<223> G192A5C 



<400> 59 

cag acc cag ccg age aaa ccg acc 
Gin Thr Gin Pro Ser Lys Pro Thr 
1 5 

ccg aac aaa ccg aac aac gat ttc 
Pro Asn Lys Pro Asn Asn Asp Phe 



acc aaa cag cgt cag aac aaa ccg 48 
Thr Lys Gin Arg Gin Asn Lys Pro 
10 15 

cat ttc gaa gtg ttc aac ttc gtg 96 
His Phe Glu Val Phe Asn Phe Val 



PF82PCTSEQ/dln 



-42- 



20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 
Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 

cgt ate ccg aac aaa 15g 
Arg He Pro Asn Lys 
50 



<210> 60 
<211> 53 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
j <400> 60 

I Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
i 1 5 10 15 

] Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

f Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
* 35 40 45 

J Arg He Pro Asn Lys 
50 



^.<210> 61 
^<211> 153 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (153) 

<220> 

<223> G6A6C 



<400> 61 

cag acc cag ccg age aaa ccg acc acc aaa cag cgt cag aac aaa ccg 4 8 
Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
15 10 15 

ccg aac aaa ccg aac aac gat ttc cat ttc gaa gtg ttc aac ttc gtg 96 
Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccg age age ate tgc age aac aac ccg acc tgc tgg gcg ate age aaa 144 
Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
35 40 45 



cgt ate ccg 
Arg He Pro 



153 



PF82PCTSEQ/dln 
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50 



<210> 62 
<211> 51 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 62 

Gin Thr Gin Pro Ser Lys Pro Thr Thr Lys Gin Arg Gin Asn Lys Pro 
1 5 10 15 

Pro Asn Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys 
a 35 40 45 

;g Arg He Pro 

4: 5 0 



UJ <210> 63 

O <211> 99 

Ji <212> ADN 

: S <213> Respiratory syncytial Virus (RSV) 

!^ <220> 

\Z> <221> CDS 

^ <222> (1) . . (99) 

P <220> 

1=* <223> G7A5C 



<400> 63 

aaa ccg aac aac gat ttc cat ttc gaa 
Lys Pro Asn Asn Asp Phe His Phe Glu 
1 5 

age ate tgc age aac aac ccg acc tgc 
Ser He Cys Ser Asn Asn Pro Thr Cys 
20 25 

ccg 
Pro 



gtg ttc aac ttc gtg ccg age 48 
Val Phe Asn Phe Val Pro Ser 
10 15 

tgg gcg ate age aaa cgt ate 96 
Trp Ala He Ser Lys Arg He 
30 

99 



<210> 64 
<211> 33 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 64 

Lys Pro Asn Asn Asp Phe His Phe Glu Val Phe Asn Phe Val Pro Ser 
15 10 15 

Ser He Cys Ser Asn Asn Pro Thr Cys Trp Ala He Ser Lys Arg He 



PF82PCTSEQ/dln 
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20 25 30 

Pro 



<210> 65 
<211> 183 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (183) 

<220> 

<223> G200B 



<400> 65 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
15 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 



: acc ate ccg age aac aaa ccg aaa aag aaa ccg acc ate 
Thr lie Pro Ser Asn Lys Pro Lys Lys Lys Pro Thr lie 
50 55 60 



<210> 66 
<211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 66 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro Thr He 
50 55 60 



<210> 67 
<211> 177 



48 



96 



ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 144 
Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 



183 



PF82PCTSEQ/dln 
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<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (177) 

<220> 

<223> G198B 



<400> 67 



age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 



ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 
! Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 



144 



! acc ate ccg age aac aaa ccg aaa aag aaa ccg 177 
1 Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro 
50 55 



3<210> 68 
y<211> 59 
5<212> PRT 

7<213> Respiratory syncytial Virus (RSV) 
<400> 68 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro 
50 55 



<210> 69 
<211> 171 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 



PF82PCTSEQ/dln 
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<223> G196B 



<400> 69 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 



48 



ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 144 
Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

acc ate ccg age aac aaa ccg aaa aag 173_ 
Thr He Pro Ser Asn Lys Pro Lys Lys 
50 55 



7J <210> 70 
; /J <211> 57 
<212> PRT 

■5 <213> Respiratory syncytial Virus (RSV) 
== <400> 70 

P Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 

M= 15 10 15 

Ld Pro L V S h Y s Pro L Y S As P Asp Tyr His Phe Glu Val Phe Asn Phe Val 
□ 20 25 30 

; '~'~Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro Lys Lys 
50 55 



<210> 71 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1)..{165) 

<220> 

<223> G194B 



<400> 71 

age acc cag acc aac aaa ccg age 
Ser Thr Gin Thr Asn Lys Pro Ser 
1 5 



acc aaa age cgt age aaa aac ccg 4 8 
Thr Lys Ser Arg Ser Lys Asn Pro 
10 is 



PF82PCTSEQ/dln 
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ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 144 
Pro Cys Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys 
35 40 45 

acc ate ccg age aac aaa ccg 165 
Thr lie Pro Ser Asn Lys Pro 
50 55 



<210> 72 
<211> 55 
<212> PRT 

iS(B£ <213> Respiratory syncytial Virus (RSV) 
]9 <400> 72 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
+ 15 10 15 

Ly Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
□ 2 0 25 3 0 

;5 Pro Cys Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys 
n 35 40 45 



Thr lie Pro Ser Asn Lys Pro 
50 55 



M><210> 73 
<211> 159 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (159) 

<220> 

<223> G192B 



<400> 73 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 144 
Pro Cys Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys 
35 40 45 



PF82PCTSEQ/dln 
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acc ate ccg age aac 159 
Thr lie Pro Ser Asn 

50 



<210> 74 
<211> 53 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 74 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

Thr He Pro Ser Asn 
50 



<210> 75 
<211> 153 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (153) 

<220> 
<223> G6B 



<400> 75 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 4 8 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 in -i it 



15 



ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc tgc age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa 
Pro Cys Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Cys Lys 
35 40 45 

acc ate ccg 
Thr He Pro 
50 



<210> 76 
<211> 51 
<212> PRT 



96 



144 



153 



PF82PCTSEQ/dln 
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<213> Respiratory syncytial Virus (RSV) 
<400> 76 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
15 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Cys Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys 
35 40 45 

Thr lie Pro 
50 



^ <210> 77 
% <211> 99 
S <212> ADN 

;J<213> Respiratory syncytial Virus (RSV) 

i\xt 

^ <220> 

; y<221> CDS 

•3 <222> (1) . . (99) 

<220> 
3<223> G7B 



;i<400> 77 

J aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg ccc tgc 48 

: ^Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Cys 

15 10 15 

age ate tgc ggc aac aac cag ctg tgc aaa age ate tgc aaa acc ate 96 
Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys Thr lie 
20 25 30 

ccg 99 
Pro 



<210> 78 
<211> 33 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 78 

Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Cys 
15 10 15 

Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Cys Lys Thr lie 
20 25 30 

Pro 



PF82PCTSEQ/dln 
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<210> 79 
<211> 183 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (183) 

<220> G200BdC 
<223> 



<400> 79 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
□ 1 5 10 15 

;*fa ccg aaa aaa ccg aaa gat gat tac cac 
"«= Pro Lys Lys Pro Lys Asp Asp Tyr His 

\i 20 25 

ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 
M Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 

''M 3 5 40 45 

WJ acc ate ccg age aac aaa ccg aaa aag 
M Thr He Pro Ser Asn Lys Pro Lys Lys 

O 50 55 



1*1 <210> 80 
^ <211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 



ttc gaa gtg ttc aac ttc gtg 96 
Phe Glu Val Phe Asn Phe Val 
30 



aaa ccg acc ate 183 
Lys Pro Thr He 
60 



<400> 80 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro Thr He 
50 55 60 



<210> 81 
<211> 177 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (177) 



PF82PCTSEQ/dln 



<220> 

<223> G198B5C 



<400> 81 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
15 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 

Pro Ser Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
n 35 40 45 

;H acc ate ccg age aac aaa ccg aaa aag aaa ccg 177 

Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro 
F 50 55 



Q <210> 82 
<211> 59 
S' <212> PRT 

p<213> Respiratory syncytial Virus (RSV) 
;IT<400> 82 

^Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
~ 15 10 15 

M=Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro Lys Lys Lys Pro 
50 55 



<210> 83 
<211> 171 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 

<223> G196B5C 



<400> 83 

age acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 4 8 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
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15 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 
Pro Ser Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Ser Lys 
35 40 45 

ace ate ccg age aac aaa ccg aaa aag 171 
Thr lie Pro Ser Asn Lys Pro Lys Lys 
50 55 



<210> 84 
^ <211> 57 
J<212> PRT 

~^<213> Respiratory syncytial Virus (RSV) 



4=<400> 84 

'Si Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
W 15 10 15 

iJjPro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
m 20 25 30 



i s 7Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
J~ 35 40 45 

^fThr lie Pro Ser Asn Lys Pro Lys Lys 

□ 50 55 



<210> 85 
<211> 183 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (183) 

<220> 

<223> G200V 



<400> 85 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 4 8 
Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 



cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 



96 



ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 144 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
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35 40 45 



att gag acg gaa aga gca cca age aga gca cca aca ate 183 
lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr lie 
50 55 60 



<210> 86 
<211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 86 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
1 5 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

He Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr He 
50 55 60 



<210> 87 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (165) 

<220> 

<223> G194B6C 



<400> 87 

age acc cag acc aac aaa ccg age ace aaa age cgt age aaa aac ccg 4 8 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 

15 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 
Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

acc ate ccg age aac aaa ccg xes 
Thr He Pro Ser Asn Lys Pro 
50 55 



<210> 88 



PF82PCTSEQ/dln 
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<211> 55 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 88 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
15 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

Thr He Pro Ser Asn Lys Pro 
50 55 



<2io> 


89 


Cfl <211> 


159 


=£ <212> 


ADN 


\j <213> 


Respiratory 


?Z <220> 




! S S <221> 


CDS 


<222> 


(1) . . (159) 


l ; J <22 0> 




: rf<223> 


G192B5C 


rg<400> 


89 



Lagc acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 
Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 

ccg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 
Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

acc ate ccg age aac -j_ 5 5 
Thr He Pro Ser Asn 
50 



<210> 90 
<211> 53 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 90 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
1 5 10 15 



PF82PCTSEQ/dln 
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Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Ser Lys 
35 40 45 

Thr lie Pro Ser Asn 
50 



<210> 91 

<211> 153 

<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

|<222> (1) . . (153) 

5<220> 

«<223> G6B5C 



;;2<400> 91 

^gagc acc cag acc aac aaa ccg age acc aaa age cgt age aaa aac ccg 48 
HMSer Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 

Mecg aaa aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg 96 
OPro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 

Lsj 20 25 30 

:;2ccc age age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa 144 
r "~Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

acc ate ccg 153 
Thr He Pro 
50 



<210> 92 
<211> 51 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 92 

Ser Thr Gin Thr Asn Lys Pro Ser Thr Lys Ser Arg Ser Lys Asn Pro 
15 10 15 

Pro Lys Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val 
20 25 30 

Pro Ser Ser He Cys Gly Asn Asn Gin Leu Cys Lys Ser He Ser Lys 
35 40 45 

Thr He Pro 
50 



PF82PCTSEQ/dln 



-56- 



<210> 93 
<211> 99 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (99) 

<220> 

<223> G7B5C 



<400> 93 

aaa ccg aaa gat gat tac cac ttc gaa gtg ttc aac ttc gtg ccc age 4 8 

Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Ser 
15 10 15 

age ate tgc ggc aac aac cag ctg tgc aaa age ate age aaa ace ate 96 
Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Ser Lys Thr lie 
20 25 30 

ccg 99 
Pro 



<210> 94 
<211> 33 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 94 

Lys Pro Lys Asp Asp Tyr His Phe Glu Val Phe Asn Phe Val Pro Ser 
i5 10 15 

Ser lie Cys Gly Asn Asn Gin Leu Cys Lys Ser lie Ser Lys Thr lie 
20 25 30 

Pro 



<210> 95 
<211> 303 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 
<223> G2V 



<400> 95 



PF82PCTSEQ/dln 
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caa aac aga aaa ate aaa ggt caa tea aca eta cca gec aca aga aaa 48 
Gin Asn Arg Lys He Lys Gly Gin Ser Thr Leu Pro Ala Thr Arg Lys 
15 10 15 

cca cca att aat cca tea gga age ate cca cca gaa aac cat caa gac 96 
Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His Gin Asp 
20 25 30 

cac aac aac ttc caa aca etc ccc tat gtt ccc tgc agt aca tgt gaa 144 
His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Cys Ser Thr Cys Glu 
35 40 45 

ggt aat ctt gca tgc tta tea etc tgc cat att gag acg gaa aga gca 192 
Gly Asn Leu Ala Cys Leu Ser Leu Cys His He Glu Thr Glu Arg Ala 
50 55 60 

^ cca age aga gca cca aca ate acc etc aaa aag aca cca aaa cca aaa 24 0 
;=!f Pro Ser Arg Ala Pro Thr He Thr Leu Lys Lys Thr Pro Lys Pro Lys 
M 65 70 75 80 

4; acc aca aaa aag cca acc aag aca aca ate cat cac aga acc age cca 288 
^ Thr Thr Lys Lys Pro Thr Lys Thr Thr He His His Arg Thr Ser Pro 
Ul 85 90 95 

;.rj gaa acc aaa ctg caa 3Q3 
;; Glu Thr Lys Leu Gin 
100 



[ <210> 96 
" <211> 101 
P <212> PRT 

= <213> Respiratory syncytial Virus (RSV) 
<400> 96 

Gin Asn Arg Lys He Lys Gly Gin Ser Thr Leu Pro Ala Thr Arg Lys 
1 5 10 15 

Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His Gin Asp 
20 25 30 

His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Cys Ser Thr Cys Glu 
35 40 45 

Gly Asn Leu Ala Cys Leu Ser Leu Cys His He Glu Thr Glu Arg Ala 
50 55 60 

Pro Ser Arg Ala Pro Thr He Thr Leu Lys Lys Thr Pro Lys Pro Lys 
65 70 75 80 

Thr Thr Lys Lys Pro Thr Lys Thr Thr He His His Arg Thr Ser Pro 
85 90 95 

Glu Thr Lys Leu Gin 
100 



<210> 97 



PF82PCTSEQ/dln 
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<211> 303 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (303) 

<220> 

<223> G2V5C 



<400> 97 

caa aac aga aaa ate aaa ggt caa tea aca eta cca gee aca aga aaa 48 
Gin Asn Arg Lys He Lys Gly Gin Ser Thr Leu Pro Ala Thr Arg Lys 
15 10 15 

z: cca cca att aat cca tea gga age ate cca cca gaa aac cat caa gac 96 
;jf Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His Gin Asp 
20 25 30 

-I cac aac aac ttc caa aca etc ccc tat gtt ccc age agt aca tgt gaa 144 
; y His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Ser Ser Thr Cys Glu 
3 35 40 45 

ggt aat ctt gca tgc tta tea etc age cat att gag acg gaa aga gca 192 
j Gly Asn Leu Ala Cys Leu Ser Leu Ser His He Glu Thr Glu Arg Ala 
2 SO 55 60 



cca age aga gca cca aca ate ace etc aaa aag aca cca aaa cca aaa 24 0 
Pro Ser Arg Ala Pro Thr He Thr Leu Lys Lys Thr Pro Lys Pro Lys 
65 70 75 80 

ace aca aaa aag cca ace aag aca aca ate cat cac aga ace age cca 288 
Thr Thr Lys Lys Pro Thr Lys Thr Thr He His His Arg Thr Ser Pro 
85 90 95 

gaa ace aaa ctg caa 3 03 

Glu Thr Lys Leu Gin 
100 



<210> 98 
<211> 101 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 98 

Gin Asn Arg Lys He Lys Gly Gin Ser Thr Leu Pro Ala Thr Arg Lys 
15 10 15 

Pro Pro He Asn Pro Ser Gly Ser He Pro Pro Glu Asn His Gin Asp 
20 25 30 

His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Ser Ser Thr Cys Glu 
35 40 45 

Gly Asn Leu Ala Cys Leu Ser Leu Ser His He Glu Thr Glu Arg Ala 
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-59- 



50 

Pro Ser Arg Ala Pro 
65 

Thr Thr Lys Lys Pro 
85 

Glu Thr Lys Leu Gin 
100 



55 

Thr lie Thr Leu Lys Lys 
70 75 

Thr Lys Thr Thr lie His 
90 



Thr Pro Lys Pro Lys 
80 

His Arg Thr Ser Pro 
95 



<210> 99 
<211> 177 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (177) 

<220> 

<223> G198V 



<400> 99 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 



ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 



144 



att gag acg gaa aga gca cca age aga gca cca 177 
lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro 
50 55 



<210> 100 
<211> 59 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 100 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser He Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 
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Ile Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro 
50 55 



<210> 101 
<211> 171 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 

<223> G196V 



;3 <4oo> 101 

hQ eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 

gi Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
,p 1 5 10 15 

UJ cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
^ Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 

:S 20 25 30 

Vpi* 

L ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 144 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 

:!l 35 40 45 

i.y att gag acg gaa aga gca cca age aga 171 

He Glu Thr Glu Arg Ala Pro Ser Arg 

l! 50 55 



<210> 102 
<211> 57 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 102 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

He Glu Thr Glu Arg Ala Pro Ser Arg 
50 55 



<210> 103 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 



PF82PCTSEQ/dln 



-61- 



<220> 

<221> CDS 

<222> (1) . . (165) 

<220> 

<223> G194V 



<400> 103 

eta cca gee aca aga aaa cca cca att aat cca tea gga age ate cca 48 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 144 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

att gag acg gaa aga gca cca 155 
He Glu Thr Glu Arg Ala Pro 
50 55 



! <210> 104 
: <211> 55 
\ <212> PRT 

;<213> Respiratory syncytial Virus (RSV) 
: <400> 104 

: Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

He Glu Thr Glu Arg Ala Pro 
50 55 



<210> 105 
<211> 159 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (159) 

<220> 

<223> G192V 
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<400> 105 

eta cca gee aca aga aaa cca cca att aat cca tea gga age ate cca 48 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 144 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

att gag acg gaa aga 15 9 

He Glu Thr Glu Arg 
50 



<210> 106 
<211> 53 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 106 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

He Glu Thr Glu Arg 
50 



<210> 107 
<211> 153 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (153) 

<220> 
<223> G6V 



<400> 107 

eta cca gec aca aga aaa cca cca 
Leu Pro Ala Thr Arg Lys Pro Pro 
1 5 

cca gaa aac cat caa gac cac aac 
Pro Glu Asn His Gin Asp His Asn 



att aat cca tea gga age ate cca 48 
He Asn Pro Ser Gly Ser He Pro 
10 15 

aac ttc caa aca etc ccc tat gtt 96 
Asn Phe Gin Thr Leu Pro Tyr Val 
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20 25 30 

ccc tgc agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 144 
Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 
35 40 45 

att gag acg 153 
lie Glu Thr 
50 



<210> 108 
<211> 51 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 



Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
5 10 15 

His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

q Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 

^ He Glu Thr 
Q 5 0 



Ly <2io> 109 

p <211> 99 

j]I <212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (99) 

<220> 

<223> G7V 



<400> 108 
Leu Pro Ala 
1 



c Pro Glu Asn 



<400> 109 

aac cat caa gac cac aac aac ttc 
Asn His Gin Asp His Asn Asn Phe 
1 5 

agt aca tgt gaa ggt aat ctt gca 
Ser Thr Cys Glu Gly Asn Leu Ala 
20 

acg 
Thr 



caa aca etc ccc tat gtt ccc tgc 48 
Gin Thr Leu Pro Tyr Val Pro Cys 
10 15 

tgc tta tea etc tgc cat att gag 96 
Cys Leu Ser Leu Cys His He Glu 
25 30 

99 



<210> 110 
<211> 33 
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<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 110 

Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Cys 
15 10 15 

Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His lie Glu 
20 25 30 

Thr 



<210> 111 
<211> 183 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (183) 

<220> 

<223> G200V5C 



<400> 111 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 
Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

att gag acg gaa aga gca cca age aga gca cca aca ate 183 
lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr lie 
50 55 60 



<210> 112 
<211> 61 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 112 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
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35 



40 



45 



lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro Thr lie 
50 55 60 



<210> 113 
<211> 177 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (177) 

<220> 

<223> G198V6C 



<400> 113 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 
Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

att gag acg gaa aga gca cca age aga gca cca 177 
lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro 
50 55 



<210> 114 
<211> 59 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 114 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

lie Glu Thr Glu Arg Ala Pro Ser Arg Ala Pro 
50 55 



<210> 115 
<211> 171 
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<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (171) 

<220> 

<223> G196V5C 



<400> 115 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 

! Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

: ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 

; Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

. att gag acg gaa aga gca cca age aga 171 

He Glu Thr Glu Arg Ala Pro Ser Arg 

50 55 



J<210> 116 
|<211> 57 
!<212> PRT 

/<213> Respiratory syncytial Virus (RSV) 
<400> 116 

Leu Pro Ala Thr Arg Lys Pro Pro He Asn Pro Ser Gly Ser He Pro 
1 5 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

He Glu Thr Glu Arg Ala Pro Ser Arg 

50 55 



<210> 117 
<211> 165 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (165) 

<220> 
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<223> G194V5C 



<400> 117 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asia Pro Ser Gly Ser lie Pro 

15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 
Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

att gag acg gaa aga gca cca 165 
lie Glu Thr Glu Arg Ala Pro 
50 55 



<210> 118 
<211> 55 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 118 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

lie Glu Thr Glu Arg Ala Pro 
50 55 



<210> 119 
<211> 159 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (159) 

<220> 

<223> G192V5C 



<400> 119 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 48 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 
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cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 
Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

att gag acg gaa aga 159 
lie Glu Thr Glu Arg 
50 



<210> 120 
<211> 53 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 120 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

lie Glu Thr Glu Arg 
50 



<210> 121 
<211> 153 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 

<221> CDS 

<222> (1) . . (153) 

<220> 

<223> G6V5C 



<400> 121 

eta cca gec aca aga aaa cca cca att aat cca tea gga age ate cca 4 8 
Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser lie Pro 
15 10 15 

cca gaa aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt 96 
Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 144 
Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 
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att gag acg 153 
lie Glu Thr 
50 



<210> 122 
<211> 51 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 122 

Leu Pro Ala Thr Arg Lys Pro Pro lie Asn Pro Ser Gly Ser He Pro 
15 10 15 

Pro Glu Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val 
20 25 30 

Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
35 40 45 

He Glu Thr 
50 



<210> 123 
<211> 99 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (99) 

<220> 

<223> G7V5C 



<400> 123 

aac cat caa gac cac aac aac ttc caa aca etc ccc tat gtt ccc age 48 
Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Ser 
15 10 15 

agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat att gag 96 
Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His He Glu 
20 25 30 

acg 99 
Thr 



<210> 124 
<211> 33 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 124 

Asn His Gin Asp His Asn Asn Phe Gin Thr Leu Pro Tyr Val Pro Ser 
15 10 15 
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Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His lie Glu 
20 25 30 

Thr 



<210> 125 
<211> 51 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (51) 

<220> 
<223> G4V 



<400> 125 

gtt ccc tgc agt aca tgt gaa ggt 
Val Pro Cys Ser Thr Cys Glu Gly 
1 5 

cat 
His 



aat ctt gca tgc tta tea etc tgc 48 
Asn Leu Ala Cys Leu Ser Leu Cys 
10 15 

51 



<210> 126 

_<211> 17 

"<212> PRT 

<213> Respiratory syncytial Virus (RSV) 

<400> 126 

Val Pro Cys Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys 
15 10 15 

His 



<210> 127 
<211> 51 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (51) 

<220> 

<223> G4V5C 



<400> 127 

gtt ccc age agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age 48 
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Val Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser 
1 5 10 15 

cat 
His 



<210> 128 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 128 

Val Pro Ser Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser 
1 5 10 15 



His 



<210> 129 
*P <211> 17 
%J <212> PRT 

y <213> Respiratory syncytial Virus (RSV) 

3 <220> 

<223> Xaa means orn. 

r: <220> 

pn <223> G4' V 



p <400> 129 



:Val Pro Asp Ser Thr Asp Glu Gly Asn Leu Ala Xaa Leu Ser Leu Xaa 
15 10 15 



His 



<210> 130 
<211> 17 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<220> 

<223> Xaa means orn. 
<220> 

<223> G4 f v5C 



<400> 130 

Val Pro Ser Ser Thr Asp Glu Gly Asn Leu Ala Xaa Leu Ser Leu Ser 
15 10 15 



His 
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<210> 131 
<211> 42 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (42) 



<220> 
<223> G1V 



<400> 131 

ri agt aca tgt gaa ggt aat ctt gca tgc tta tea etc tgc cat 
;S Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 

:3 15 10 



Sl<210> 132 
Uj<211> 14 
0<212> PRT 

;,y<213> Respiratory syncytial Virus (RSV) 
p|<400> 132 

U Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Cys His 

a 15 io 

Q<210> 133 
h^<211> 42 
<212> ADN 

<213> Respiratory syncytial Virus (RSV) 

<220> 
<221> CDS 
<222> (1) . . (42) 

<220> 

<223> G1V5C 
<400> 133 

agt aca tgt gaa ggt aat ctt gca tgc tta tea etc age cat 
Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
1 5 10 



<210> 134 
<211> 14 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<400> 134 

Ser Thr Cys Glu Gly Asn Leu Ala Cys Leu Ser Leu Ser His 
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10 



<210> 135 
<211> 14 
<212> PRT 

<213> Respiratory syncytial Virus (RSV) 
<220> 

<223> Xaa means orn. 
<220> 

<223> Gl'VSC 



<400> 135 

Ser Thr Asp Glu Gly Asn Leu Ala Xaa Leu Ser Leu Ser His 
, 1 5 10 



i,M<210> 136 
:=P<211> 15 
Hj<212> PRT 

j s y<213> Respiratory syncytial Virus (RSV) 
'*&<22Q> 

"<223> Xaa means orn. 

3=22 0> 
H<223> Gl' 



!;J:400> 136 

^ er Ile As P Ser Asn Asn p ro Thr Xaa Trp Ala lie Ser Lys Cys 
15 10 15 
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